JP2000284482 



Title: 

RESIST COMPOSITION 



Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist composition which has high transparency 
to far UV fight and havmg a high sensitivity to irradiation with soft X-rays by 
sncorporatsng >~2 kinds of specific poiymers which are made alkali soluble by the 
effect of an add 9 one kind of a dsa^osulfomc compound, >~l kmd selected from the 
group consisting of specific two kinds of onium salts and a solvent capable of dissolving 
these Into the composition. SOLUTION: This composition contains >~2 kmds of the 
polymers which are made alkaii solubie by the effect of the add and are expressed by 
formute 9 one kind of the dsa^osulfomc compound, >~1 kmd selected from the group 
consisting of the specific two kinds of the onium salts and the solvent capable of 
dissolving these- In the formula, R1 and R2 denote hydrogen atoms or methyl groups; R3 

and R4 denote hydrogen atoms, 1-8C straight chain, branched or cycilc aikyl groups, 
etc; R5 denotes 1-1 GC straight cha§n 3 branched or cyclsc alkyl groups, etc.; R22 denotes 
an esterifled carboxyl group or (substifufed)aryl group; m and n respectively 
Independently denote natural numbers and j denotes 0 or natural number. 
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n + hS0.90T'B.-^O<h/m+n + hS0.25-r'* 
4. ) "CftO, ffi— V-Jih^OT-Ri—R 5 . m 
&tf n ^jjr 'J v— cr>^inM t m 1 1> OT"* -Sit ^< 

[|f5R3Sl 2 ] HR* [25] T"^§*l4^U^-2 



Patent provided by Sughrue Mlon, PLLC - http^/www.sughrue,com 



1(6) 000-284482 ( P 2 0 0 0 - 2 8 4 4 8 2 A ) 



xidatRtor^^T* o , r 5 s^ifSKR i ~ 6 com. 

»R, ^WcXJi^OT;^ 0 . R 23 ii^<^ 

/I^Xfay/t^I^/l^T&O, m„ n.Rtfh(i**tt 
±LTi^[ (fflU O.lO^m+h/m+n + hgO.90 
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5$ [4] T^^ixS-ft^OaMJt^lO : 1M1 : 1 

:tmm 1 9 ] [ 3 ] x^ttut^m 1 am 

±t-fev [ 6 ] T^Siii'ffc^Bi l WJ±k *m&t 
Tffl^-s»ff*TBi — 1 4Xi±i ecoPitiMzi^mcowj 

im&R2 0 ] -jfe* [ 3 ] "C^SfLMteftt-Jft 

* [6] t*3*l4<ffc£W0>fi*Jb&*lO : 1M1 : 1 
"C&SMSJI 1 9 fcBttOPi'** bfflJ#Bs. 

[|**JB2 1 ] HRsC [ 1 ] T'^$ft£Si-?)*ry^ 
-tlSZ^'J^- <7)figfflSlJ^9 5 : 5 — 5 : 9 5T 

* h MM 4-6 <oM*u&H;:iEttz> fflj&fij . 
[H*H2 2 ] HRsC [ 1 ] •CS5?3*L$!Ky-?-fc — 

«yC [ 2 5 ] TSSSflislf U V-<OfifflW^3&*9 5 : 5 
-5 : 9 5 tfOffifflf^S 11^317— 9 <3ffihj&»fcIJ«<iO 



[If^iI2 3 ] HftaS [25] T^Six^m— <WJ 
-7— i;H~<7)^i;-7— OffifflflJ^-J^g 5:5 — 5:95 
•C* £ If ^11 10-12 <75M:Ju&» fciEtt<0 V* S^X b fflJjSc 

[ 2 4 ] HR5£ [24] T^StLS jK U -7- 2 

aeuifc . [ 3 ] T'5K§tii>^^ i am±t . 

HRsC [ 4 ] T/F^fX-S iT^fo&tf-*:* [ 6 ] 

ftsiTs^a^ass^atm*: 1 ma±t . ztim 
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h mm, 2 4 iznmco v y mmm, 

[000 1] 

3feX*;Mr-*fc LT«JMR. #t300 nmJilTOS^h 
[000 2] 

3S^h^ (300 nmlilT) - KrFX^W^-fl (24 
8.4 nm) ^CDfTO^W^^iXTV^ . L^L^^'^ZfL 

m&Mrce>*28&8tzm Lfzmm&cvm^ U Vt, bmm 
[0003] K r Fx^i/vi/- 9*3^^*^*3^39 
MS-tt-S^i: ttliifi [H.Ito A,, Polym.Eng.Sci., 

23, 1012 (1983^) ] zntzit^mmwu is xhmmm 

[0004] ^liiUM^^x h*IJ»=O^T{i:<rtl 

[ 0 0 0 5 ] Wh. ®M<7)M& imttf. #^¥2-2766 
(Kmm$m 4491628-^) ; ^MBS62-115440-^ 
4MB (*H#l^m4603101^) ; #W^2-25850#4^fB ; 
Y.Jian^,, Polyra. Mater. Sc i . & Eng. ,66,41(1992^) 

ximm%ti&#v?-tf. m*.t£#v (p-tert- 

7h*ri>'*?>V#—>l>$-3ri'Xi-l/» , jKU (p-tert- 
N (p-tert-yb^r^;^^ 
;Wy-a-^f/WfI/y) . *f'J (p-tert-^b 

7x7^-ySl tert-y^) . *f'J (p-tert-^b^f 
^;l-^— /^^x^l^/x^*;/) , (p-t- 
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f5tKnt°5-;myXf^y) , rfcu [p- 
h^f^xb^^) „ #V [ P - (l-7x/^fy 

,&#Sc tert-^-f-yp) (i^t"-;l,£Mif b7 

yyM ju&tzism LT248.4 mftitt<9M3Katt^+£J* 

( * * 9 U;m tert-y^)V ) Sr^Uv — i: LTfflV vfc 

[0 0 0 6] Zcom. trJm-k^tfV frffl^fcl^* 
Xhffitt^^^iiTV^ #£¥3-44290 

[00 07] PI»;^trfco;hX J32<>5405£Sfcft Lit 

^^fttSM v : jx b mm btx. si? y < P-tert - ^ h 

y) Sffll^l/y'XhMl [*$BFP2-209977^&« ; 
#^¥3-206458-^18] . 4fJ (p-fh7tKnt5- 
/WyXf l/y/p-t t^n^yxf i/y) ^fflv^l^ 
»Mtt [#fr£S2675138^kfB ( Kffi#ffrK?34249 
8#) ; ^gBT2-161436^fg ; #gfl¥3-83063-5§-& 
«] , jfiljfeKU ( P-tert- 7> y-X^ 1/ y/p-b H n 
^yXf^y) JfiSLfcUWMffitft [#HH¥2-62 
544-f-^fg ; #H¥4-211258-f- (#EBWfl*535066O#, 
Rffl»lfl&44(>374#) ] 

[0008] LipL&&t>. ztimtfv-?-£mmLtz 

*T, Hffl^C^LTlil^$tLfcDelay TimeOPSJ 

J!H{peb) soiamiSMSifc: i 0 ^feWM L£ 

j£ [¥«Efle3£Ki: LT(±Si0 2 . Si 3 N 4 . Ti 3 N 4 . BPSGXti 
si?U y- 'J nJ'^ffifflSJii J: 0 

[00 09] -ecDSL «HSfc LT7-tj?-;l/S^t^ 

yXb^yXf 1/y/p-tFo^fyXf l/y) f ] bb 
'J7i -ilXll-fc —*7 AJgf %Wfo . y'7i x/P H— K- 

■^Afi^B^aij^ffl^fci' ^'x bffl^ [«itr, 

*SW s F2-161436^&f6 ; WBIPF4-2197OT#4i« (K<M# 



1^447868^-) ; «B! J P5-281745#&fB (B^HiMBWft 
553737-^fg) ; ft gfi¥3-282550^$g ] ^WrSft 

. KKtie#tt^Delay TiBB«BBH*ifiiT^ 
4. ^ft!l#ll¥5-249682W}f ( EfcM£|?fl#fF520642 
f{±, tf°'J (p-l-xb^f ylh^fyXfVy/ 
p-b KpJfj/7fl/y ) . *°y (p-1-^< 

(p-l-xh^yib^fyXfl/y/rt h'n^ i^Xf-P 
? 9 U f-/y- ) U ( p-1-x h * i^x h 

JfyXfl/y/p-b Fa^f yXfl/>/770-b U 
;p ) ^c7)^ ij fc y'7/yX;p* >-^-^fi9^S:lfSffcfe 
Mt^&U'JXbmmmK ttz. #PH¥8-253528-t^ 
MX'te, *.°U (p-l-tert-^h^f^Xh^v-X^-^^/ 
P-b pn^f^fi/^) >y7V'yX;^yf^ifS 

mmmb-thvity. vmmif^m^^tix^h » 

[0010] itL*^lx^X h*fl«±Wf*ttfg. Dela 

[0011] St:i<7)ffi. WSIHF8-15864-9^f8 (KW 
#1^679951-^-, *IH^ffrm5736296-f-) , #IB¥8-262 
W^¥9-127698^fR. #^9-90639^-^ 
W&ttt U ( p-1-x h a^x h ^ yXf V >/?- tFn 
^f^Xf-l^y) M^'J ( p-tert -^h^S^/W?— 
^yXf 1/y/p-h KnJf-yXf 1/y) O2l«0^ 
^° 1 «£Lhtf0 V y-'X >-fti^-!f% Sr 

S'J f: b T-^•^T"' : ^c hV^JXb mSMtf . iff BB 3 F9-160244 
^#T1±^° u ( p-1-x h ^ S'X h >-x^ u y/p-b 
Fn^fyXfyy) S.l>'4f'J (p-tert-y h^fSyXf-l^- 
y/p-b Fn^f y-x^P-y) «2lw^y?-t l 

mMcvM^Mbfr^m&mmtf. ttz, #w^io-9 

7074#&f8t*li3K U ( p-1-x h y-x h df i/y^VV/ 
p-tFo^yXfyy) S.tX^fU (p-t F5tFnt5 
-/k^y^f V-y/p-t Fn^wf py ) co2M<o 

0. 15// m»«Btr<0#«tt«»fc*t LT . j»«ttSE^ 
A, ( D O F ) W«»1)!W^<« 

[0012]®;, #gHT9-160246^$gT'«^U (p- 
1-X b ^ i-X h i^X f- U y /p-tert - -f V * y-X f- U- 

y/p-tFD^y^fky) IlWIia-cw, 
M1000-3000O . KT^Je*t'^ x 7 -;t^tt*Kft 

TlO-48826-f-^fg-Cli^U v-fc U7t^-/« (M 
iifl-xF^fyxF^ylf) tffil§iltp-t h'u^ 

tFn^yXfyy^y?-}:, U^— J: 0 t 
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tlX^&tf. Z ilWfflS&Mi h ]&¥<7)0 . 20—0 . 15 m m cO*f 
ft. Delay Time, Ir^cStt^il#0P 0 11I 

[0013] iOflfi, #PBT9-274320-f-^fgS.y ; '#IW¥ 
10-53621^f6Ti±, *?>J (p-l-Xh^f yXhify^f 
P >-/p- bFnJf ^fl/ y/p-tert- 7" h ^ i/#Jl<# 
zjVttzsX+Vy) Xl&tfV (p-l-xbdf>-a:h^>- 
X f - U- >-/p- hKn^fyXf 1/ y /p-tert - 7' h 3f ^ 
f - ]✓ y ) t ^'TV y'x;l/* i; mMmzfi 

tlX^&<, Zflh ffll&Hs i> i&^CDO . 20—0 . 1 5 u m O^ifS 
Delay Time^OPflS^^I. . £ COaHC-f PJQtMEl V- V 
36^ LV\ 1 0»|4^ &X£> 248 . 4 nmf+Sff 



mutt* V\ SSffiW^i l ^RIHjS***!* 
[0014] 

is^DOF^ifi^^y-ryf^fL. mm 

^mmco^-ymm^^titmm^wjxhm. 
m^m-thztxh^. 

[0015] 

4] 

[1tl 1 ] 



R J 




R 



LX*1-uym*B$LLXX^Xi>&< (ffiU R 3 &V 



S2r^-r (fit, 0.10=£m+ j/m+n + j g0.90T'B. 
-50S j/m+n + j ) . ] X'^ZtlZ 

KV?-2Mtt-tt. TIEHR^ [3] X^tLhlk^ 

®imj±t. Tte-«^ [4] TjfiZti&tt&m&v 

Htt* [6] X^S^S4b^*^^-i.S^^«m^ 
[ftl2] 
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ft 
s 

t! 

o 



8 — Q — 



.c-8 

N? o 



-R 



-R 1 1 



R 



R ,3 SO, e 



Q 



*, XtiTia-Mse [ 5 ] 
[fl4] 



( 5$+ , R 1 4 a R 1 5 14* * «ti L T **Jg XJiy n n 
yyS^SfEL, R 16 «*3iJS^ ^nyyfif, ft* 

ft i -4 ^ititRXIi^Stt^r^n^^at, Xfi h U 




"^^>- I© -<^J" " Rl,SO 



e 



R i7 &v'R i8 ii^^?Etii:LT7K^^. mmm 

1 ~4 <^ll»RX«*S«^)r/Wr;l«, Xfi«lSC 1 

ximmm 1 -i2«ib»r. *s^x«is^ 

[0016] 

[fS^SISfiOlJIS] JJEHRsS [24 ] fciRT. R 3 



v-^OTOhVH^ n-7"f-;Hk -f V7'f;H, tert- 

**t -5i-K«XttS«^r;tx^7V*S.v»ic 1 ~10co 
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[0 0 17] &tz. R 3 Sy'R 4 tf3llSMltl-6 

-O- (CHa) 



[0018] HRse [24] £»T , R 5 tS$tl57 

[0 0 19] [24] R 22 T-^StLSa 

BJ«fc LT«±M«St 1 -4 ^)iaftKX«^tttt^r/I/ 
=?^>-K. a******!'*, X«TIB-«5e [2] 

o 



) £^r. ] ^$*i*as»aws>*u set** 

«tli«ittTie-HBW [29] 




R 7 J±^*i*l~8^ifi««. 4H£RJUiSttt 

X{i#|g^X{±K«JS^^^L, KiOX{±ei^&a 
IT. ) ] T"5K$tt§a^W^^S, HRsS 

[29] fc&T . R 6 -e^$ft£^ffiiSc 1 ~4 Z>ifi»R 
Xfi#l$*c<077l^/P*2: LT(±, mUiX^JVm. x 

^.ix^ . r s x'^ti&§mm. i - 8 commit . $m£r 

xh^f^a. n-7n^yl, ^fyrn^yi, ^ 
ert-y b^y-a, sec-y i-liL n ^y^-JU^^is 



e««7;^;«, uagRl~8<?5ll»R, ^K^RXfi 

[2] 
[ftl8] 



1 - ^ X - R 7 

o 

a. >f v^r^t^^a. n-^r^^>r^r^. ter 

[0 02 0] -jfc* [ 2 ] tdft R 7 T^S^l^M« 

ot°;«, n-y>;^. -fyy^/p*. tert-y^ 

3£ s sec-y-f;PS. n-^>^/P3£ s -fy^y^/PS. te 
1-^/1^:? u^;x^/N£. n-^r^36. -fy^ 
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[00 2 1 ] — jR5$ [ 2 ] T-^^fLSW^S^A^Ji: 
LT«, 0iJjt(f^ h^y77/]^-/M-Jf xh^y 
#yy-K~;M-dr i^m. 4 y7n«y*M-W^f y 
a. -f y/h^fy*;!/^- /l^^yS. sec-y>3fy# 
- /M-df y^ , tert-7" h ^t])V^)V^^ is 
-< y^y^/W^-^f i/i]]Vi$.—lV^$: yX, tert-^s 
y^/l^t^y^l^-;yt^yS, l-X^pyyn^ 
y;yt y^P*— /y* i-)VJf^ yS, l-y f7l^y y n 
^y^-/M-3- y*^^-;^^-^^^*. xh^b H 
n t'7 -/^^ y*/l/^-/M f ;l/^^r yl, fb5t 
Vuy"7—)V^-^iyy i ])V^—)V^i~)V^^:iym, tert- 
y^y^tf-^y^M-^y*. 7-fef;l/^=ify 

-4 yy'^y-f ;i/^dfyS, bvs'nK;M-^y», >f 
yAy n-f yS. y^n^y/^/k^^ 
y*. ^y^Af/P^y*, wfyKyy^i/t^y 

[00 22] HRaS [24] l,Zt§X . R 3 ^R 4 tS§ 
Tii, 8HR S A*. 3^*, 7-yJ^)Aa^If, 



A yyabVl^S, n-yf-;l^fi % ^fy7f/H, tert 

^h^yl, ib^yt n-7n^yl. A V7utf 
n-7>^yl, ^y/h^fyi, tert-y>Jf 

[0 0 2 3] R 3 i:R 4 ht'ffMSixl.y-?-^>'jI 
t l/CHJt*»2~5 bV>&Wf$>tl& . ±IE— 

^/k^^^c^m^Mi; l/tfi, Wilf-COOR 23 

23 -C*§m.^lyJ<iRaat LTJ±, 1*11 

m 7 ~~ 9 «^i^w«fl5Wi8aP9E*w4>it, - - T" 

^ „ y y y a bVt-a . y^n/nt/H, n- y>;^ „ 

^fV7f;«, tert-yf-^S, sec-y'^PS, n-^y 

f-;kS, -Y y-^y^/PS, tert-^yf-/i^ i-y ^/p 
^y^yt-36, y7n^yf;H, n-'s^f y/V3£ % -fy^ 
^yn-Si, yy n-N.^y;PS^ip{f A>ix s itz, mM 

W7 -9 co^mmm^mwmmt LTkt «^if>f y 

[0024] — fe£ [24] tC^S*tft!KU "7— <7>8t 
UvftflcWfc LTJ±. WitTRE-jR^ [ 1 ] 



FT ^ ^ 

-{C-CH 2 ^ (c-CH 2 ) T -fc-CH 2 >-; 






kf20Xt±g*8R££lU R 1 — R 6 . mSlfn il^^UV-. 
{±HUIBi:Rlt (fit. O.lO^m+k/m+n + k^O.90 [ft2 0] 

0 S k/m + n + k £0. 25T* ■& . ) . ] T"^S 



Xl±— [25] 
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-(-C— CH^ 





COOR 23 



*). hteOXUBmmZmt ({ML. O.lOSm+h/m 
+ n + h S0.90T"_B.OO gh/m+ n + h _S0.25T_£> 



HRsS [24], [ 1 ] RV [ 2 5 ] ttZMT 
[8] 

[fc2 1 ] 



R 1 
I 

-C-CH,- 




(sc^, ri— R3. R*&VR 5 {iMiat rat. ) 
4>oio%i^±T"fc o , jetdff 4 t < mo%-6o%, 



[002 5] 
[ft2 2] 



-o- 



R 
I 

C 

A 



O-R 6 
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[00 26] (aS*, R 3 . R 4 &VR 5 {±MKt|Bl 
n T ;P ^ i- - 1- 7 x -/PT )V 3 v-SXii r 5 A"*;!*- 



mh, TU-Jtt* [8] 

[0027] 
Ht2 3] 




CHj- 



c-o 

A* 



— R 1 



[0028] (55+, RK R.K Rtm/RHimiZtm [0029] 
ttlllfCtS , TIEH&35 [ 9 ] 



CH 2 - 



OH 

v-ffi, au*>, TIB-Jfc* [26] 

[00 30] 
[€2 5] 
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R 2 
I 

-C-CH,- 



[0 03 1 ] (it*. R 2 &VR 22 ti;ffffEh|HllK ) X' 

[24] 
[0032] 
[ft2 6] 



R 



2 2 




OH 



[0 0 3 3] (it4 t . R 1 „ RK R 3 „ R 4 , R 5 . R 5 s 

m, nm/jimmtmtv > -e^^s^uv-Sr2 

[26] "CSj^h.** y-7-#e<7)ffi U^*Wi: L 
Tli, «*.!*— *b$ [10], 
HE2 7] 




Ho- 



(5C4»s R 2 &V'R 6 «»Bt|Bll:» )-fcC[28] 
[ft2 8] 



R 2 
I 

C- 



CH 



COOR 



2 2 



[0034] #& B JJfc:*K, 2«J3LbWJ v-Ofi^- 
itfc LTJi. fllxJf® HteS [11] 
[003 5] 
[fc2 9] 



CC — CHi) p- (C-CH.) Q 
O-C-OR 5 OH 




[0 0 3 6] [a**, R 2 . RK RK R B »tfR 6 JittlEfclPItTfcO. p. qStfrttliJMaSfcgH- (ffl 
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U 0.10^P + r/p + q+ r g0.90T\M.O0.05g r/ 
V + q + r S0.25T"£>S . ) . ] . 

^f*^ y v-mfflcoawtHs^j^s* ^ fe;K >; 

2«ELh<0«-S*, • ±3E— [11] T'^Sft&rf? 



[0037] 
[[[3 0] 



R 



- .(C-CHa) m- (C-CH 2 ) n- 

0-<p-OR s OH 
R 4 




[0 0 38] [s^, RK R 3 , R*S.VR 5 (i:i!?fiei:|Bl 

tre&o. mavniiaflaRtff^- (fflU O.lO^m/ 

m+nS0.90-C"J)l)o ) . ] T^^^'n-lifil 
itWli^, • JJB— jteS [12] T^tit, It 




[^3 1 ] 



COOR 23 



[sW. R 1 „ R 2 , R 3 . R 4 . R 6 2WXR 23 iilTiEi:iai 
ttT*"3. p. q»tfgttB«»S*-$- (fflU 0.10S 
p + q/p + q + g gO.90T-_aoo.05g g/p + q + g 
) . ] "CSSSfli, SMT^;^*^ 
y v- ^fficoWjRJt^^^ro fed? U 2 HJSLLtf) 

• ±ib-jk^ [ii] ~e*k$ti&#u^- in 

JSLhfc , ±IB-fl&5£ [27] T^$ix£*°y v- 1 am 
±fc«0«^*\ • ±IB-^ [12] -C^kZti&XV v 
- l»JLhfc s ±E-*5$ [27] TSfrSfiSiKi; 
lSia±t^ffi^. ±i£H!ft5£-*bS [11] 
^S*i4*y^-iai2LLfc, JJBHftjit [ 1 2 ] T" 
jj*3*i&sK'J 1 »SLhfc . Jii&HRsS [27] 

sn« *° u 1 aeuifc offli^swsf . _l 

HR* [11] T^S*L*JKUv-(i. HR 
5$ [ 1 ] T'^§:fL£#yv-<^^k;^@^T*&£fc 
«iL. HRsS [12] T'^ft&^U^-ii, - 
JRS [ 1 ] T-^Six^^'Jv-Od*.k^0T*^tW 
Mt^tc— «b£ [2 5] T^Sft&stfUv— C9ofeh**0 
•C*4t>OKffl3t. — jRsC [2 7] 

HR_* [2 5] T"^§ftS^y^-Od*>hj&*i 



aaBrc*«i^t*«ffla^. ^ ±ib-^ [ i 

IK [ 1 2 ] Rlf [ 2 7 ] HKjH [ 8 ] 

fi4>oio%iil±. St;*?* t<iiio%~60%. StciO 
MBK'Jv-fcLT, «Mt'l4f^ DOF, SflRtt-. 

*<9Wa£ir*-&H(b$ [24] -C^SixS^UV-2 
#Jfc LTiimlE— JK^ [11] T'^ti&M&^fe^'J 

—ffl&i [11] T^Sftft^Uv-lS^Uifc, — *b£ 
[12] "C7iiZti&tfW—lW3Ji0tt&. ffidHR 
5$ [2 7] T^$il£Jl^fe*°y v- («itr, M 

y ~?-m$.<r)ffimt<nm% o fe*° l> v 

S*ofe4HEyv— #fl^4>fl||RSfi.4^U v-*S 
##{f£>fi£. ) 2«ELhO»ffl, Htet [2 7] 



Patent provided by Sughrue M\on, PLLC - http^/www.sughrue,com 



Sft&jtf'Jv-iakLhi:. — [11] X^£ix& 

1 m±k<7>m&* xwHRse [27] r^sn 

v-lffli^±o^^W^ix, *-Ct>HRs£ [ 1 

1 ] T^zti&tfv^-ima-tt. -m^t [i2]t 

xiZtiStfW— l«JSLL*0ffflfttf— *5« [27] T" 
v- i«ISLhi: , HRsC [11] X*£;fx 

[00 39] HIbft [11] "C^S^n&df , - 
^[12] T'^StLS^U v-fc*0flefflW#f: L*C 
(4, SI?&, 95: 5 — 5 :95"C*5*«, 7^y7yp^ 

5: 5-50: gOtfffiU** 1 , Bfttt, r*9->Wm 
^jS&#Jg-r-& 2:90 : 10—50 : 507&U 4 LV>. 4 
, 3 y * 9 b * -/Wfl fc t Tffl V «^-{i:a^50 : 50 
— 5:95tr*4**, Mttt, DOFO^T'Wf'J^50 : 50 
-10 : 90s6* J: 9»4 U\ JEfc, -flbS [11], [1 

2 ] XtX [ 2 7 ] TsSSfl-itfy 2«fi^ 
Tffl^4*£tf>ffifll»£i: LTJ4, ilfjt, 95: 5-5 : 
95T"£>&. [11] T^§*l4#UV-fc 
HR3t [27] ?'^§tL£*°y?-, X«-fe£ [ 1 
2 ] T^S*t4sKi; , 7— fc— «yC [27] T^StlS^ 
UV-i:Offifflf(J^t LTti, Wit* 95 : 5-5 : 95X 
h 9, 50:50-5 : 95#i"93ff£U\ HRsS 
[11] "CSj^h.*!* U^-tHR^ [12] T-iSStl. 
^^'J^-tHIsC [2 7] T^S^l&JKU^-fc^tt 
ffl(W#fc IXJ4, ilif , 90 : 5 : 5 - 5 : 5 : 90 . 90 : 
5 : 5 — 5 : 90 : 5Xtx5 : 90 : 5 — 5 : 5 : 90T£> 
4. 

[0040] *mncDi/i?z. bmf&Miz&mzti&iMi 

HKst [ 1 ] , -*5* [11], HteS [12].HR 
S[24], HRsS [25] Xte-flfeS [27] 

— ftb£ [7] t^fiSWtHfc&UBtS 
(7)tert-y h =3f Isi] iV^^is^ -f h 7 b Ko b 
^-/l^^ yS, tert-7"T-^yX, tert-7"b^y#/l- 
tfX/^^/M-^ry*, ^7l-#yffi tert-Xf-zyxy-f 

«SS#JH*t LT*K*fc 3r Sit fcjSH LT , JtWltt 
ffi«0[ft|±, mm^^^—y^tm^mn (Delay Time) 

[004 1] ttz. stf'Jv— [26] 
ft^yv-mfi, iO^frWfcliHR^ [10],— 
«b£ [ 2 8 ] ^T-^^tL^^y^-mffi^jfilt^^^ 
£ £ fc fc J: 0 , £W9t££tt&K£MSE-4-£ ; £ 

fc, <r^y^-#a£#*£-£&;r fc £± 0, *°uv 
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[0042] HRsC [ 8 ] T^ft&^y V— L 
TJi, i^RKp-Xiim-b Kn^yxf-yyi^k p-X 

firfkPJfcLTfi, ^J^.(±'p-Xiim-l-^h^>—l-^f-;P 
x|^yxfi/y, p-Xiim-i-^. y y*;y^- ^ y - l-y. f- 

h y x^- y y , P-Xfim-l-^y y'/y^ yx I- 
yxf-yy, p-Xiim-i-xh^ -/xh^wfi/y, P - 
Xfim-l-y yxb-^yxf-yy, p-X!i«t-l-n-7> 

^r^ih^f ^x-f-i^y, p-Xfim-i— f yy'h^v-xhJf 

ix^^L^y, p-Xiim-1- -1- 
^f/lXf^yXfl/y, p-Xiim-1- (i,i-y7f;kx 
xb^f^x^-i^y, p-X(4m-i- (2-yo;i-xh 
df^-) xb^r^X^U-y, p-Xiim-l- (2-x^-N.df^ 
;l-^-= 3 f>') xh^>-y.^>\ p-XJim-i-xbdf^-i- 
^f^xh^fyxfi/y, P -X(xm-i-n-y°n^^xh 

=3r isX^-U p-X(im-l-y f^-l-n-7n^ ^X b 

%-i/Xi-i/y^ p-X(im-l-> h^f ^-Tn^df^xf-^ 

p-Xlirl-XfJfyTo^yXfl/y, p-X{4m- 
1-y b^fy7'h^yXfl/y, m-Xf4p-l-y 
n^i^jV^i^Xi-Vy, m-XJip-l-Xf^ix-l-^ 
^n^:/;^ h^i^x^uy. p-Xtxra-l-^^cr^ 
■/^yXh^fyXfl/y, P-Xtim- (a-Xb^f^ 

: ^yiy'/P) ^^y-f-lx>. P -Xi±m- Ca-xb^r^- 
(l-X-f-jV^yisnV) ] ^v-X^-l^V, p-Xt4m- Cce 
-znh^is- U-Xh^i/^yis/U) ] ^-=3rS>X^-l^ 
y, P-X{±m- [a-Xb^fy- (4-7'nMyy» ) 

^-^S/X^-i^y, p-XJim-i-xhdfv— 
: JfyXfi/ysif;tifrXliii-t Fn^v-x-^t^yl^ 

»#:t|5]«OamS^*^-?>p-Xiira-b Fn^fy-a- 

[0043] 4>t, HRaS [9] T^ftS^yv-H 
©CDftftc^iJh LTii, Mx.(fp-Xi4m-b'^7^y- 
p-Xtim-b Ho^fy-a-^f/Ufl/yfCS* 

[0044] — JKsH [10] x^^ix^^y V-^fit 
LT{±, flr^SUttiM^if^f-l^y, P-X(im-y^yKx 

^l^-y, p-X«irn-tert rXtii^h 

^^x^-vy. p-xtim-xbdf^xf-^y, p-X(im-f 

y isX^- ]y y , p-Xtim-tert -7>^fyXfl/ 
y, p-X{am-yyo^v-;^df yXf p-X(4m- 

l-y-^/i-^-yn^^/i-^-^^y^ixy. P -x(xm-i-y 
^;p^yn^y^;^#ixx^i^y, p-Xlirf 15t 
Fnt'7X )V^^^x^y^ p-Xtim-f- h 7 b Kay 
7x;myXfl/y, p-Xiim-r-b^-^^v-X^P- 
y, p-Xiim-f V7'^y>f;myxfi/y, p-Xiim- 

bVSoy /U^j-Jf yXf t/y, p-Xlam-yyu'x.df ;y/P# 
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>\ p-Xiim-l-fy M/M-^r i/X^-Vy . p-Xlim-2- 
t7b-iM^fy^fl/y, p-X(,£ni-y h^i/Jjiytf— 
)Vtt i/X1-]/y^ p-XJim-o: h ^ is J) /M"3f =y 

x^vy. p-Xl&m-j yy°n*°^#/l^-/l^^x 
p-XJim-^ V7 h^i/iJJVtf— JV^i/X^f-]/ 
y . p-Xiim-sec- y" ]- ^i/ijlVft—lVX^i/X^- V y , 
p-Xiim-tert-^'h^ v-^/P^—;^^ 3>Xf-P->-. p- 

x\$n-Jv^y^)V^*i'i})Vi$—)V^*>'X*t-\sy. 

p-Xltm-tert-^yi-frtti/XJUtf— JVtti/X+l' 

y^f-)V, p-x\im-\L~)Vy s./^i/WW. 
n^fi^K p-X{ira-b'^;l^7 x.y^isWW. f 
Hnt°7-/K p-X(±rt'-;k7x/^yil tert-X 

^->vm^ j^-mzjkvz^timx^vytmwh mm. 
tzwm^^ha-^i-tvy^yymmwm^y-? 
-m^^y^-mmmf^tih. [2 8] x 
^ $ n & *y t tTti, mmmmuzr? 

'J;HltX?7K T^UJUfeXf-JK Ty V/l-m n-TU 
h7K T7V)VW. tert-X^;K T7 U n'v* 
>yK T7^)Vm.-iV^}V—)V, T7V}VMJ)V-$)V— 
/K X?7V)VWX^)V^ X-7 7V)VW^i-)V^ *77 
OfVm n-Tnt.7K P<^^U;Hg tert-7'f7K yy 
y U/l^v-y o^=3f y y y D;HK 

y y y >j )vm.y >v#)v~ ivmco^: y i*^* y -?~ 

[0045] -®5$ [24]. HRsJ; [ 1 ] Xli-m^l 
[25] X'^Zti&tfV^-lzMX . ±fBH&5$ [ 8 ] 
T^:£flX*y V— ^MSL&tf— ^ [26] T'^r£iX-£> 
^y-y-miLco-^ [24] T^S*l.&!KUV-4'tC 

A»«awtifc*, jjehr^c [s] tssnsty?- 

[10] x*£ix&*y v-J&ffitf)— « 
* [ 1 ] T'^§ixl>^ l J-e-tf fcd&toiflWltt*, X 

it. [8] -c^ s *t s * y v-mffi&t* -hrjC 

[28] T^ftS^yv-iiMacD— jft^ [25] 
tc^T M#^lt *BI*10~ 90*/k%X& 0 . 

-O- (CH 2 ) 



<3S+, R 7 (i^«^l ~8^ifiiI«X(i^e«wr^ 

^-/i-s, y^—jumxitmmmmmtti'X'efoK). x 



[ 0 0 4 6 ] 4fc, Hfc« [26], -jteC [ 1 0 ] X 

[28] x-fFZti&^y-y-miLfr. HRse 

[24]. — fb£ [ 1 ] XIURS [25] TSSSfl* 
sK U V - tf t Aft 4 flWUfcP li*; * <^ 'J V- fc»T 51 
« 0 ~25*;P%Xifc 4 jB«ttffi<OffiT£ffllffl U*** 

illix^x; u-rUTM eastern*, 
x&Ho^if £HiiitU* 4 1 ^ a jST 0 —20* tv%iffi ± 
U\ ifc, *KSHHfc:ffi*-ft3$ [11] T'^tLS 
[12] X^£tl&*f>J"?-<t£ffl£- 
■&TfflV^4*&^)±3B— JRaS [8] T^Six&^yv- 

JStfltatr/— «bft [io] x^§tL-&*y-?-mfi(7)-« 

[0047] — jRgfi [10] XJi-^st [28] 

tSS^S^/V-ffi^HK [11] XtiHR^l 
[27] T^S*t4sKUV-(t»fc:i5ft4»J«ifc*li, *c 

[0048] [12] "CtiiZtL&tfV V— fc» 

t, ±ia— [8] -csssfts *yv-jp.fi^'— ^ 

[12] T^5^*^U^-+fcAft*«lSifc?«4il# 

10— 90*A-%-C£>S:j&^ Mfettt^ Delay Tirae«^#}m 

MS&ft . t «o?S«tt<?5BStlMf ^20-50*;!-% 
»*F4 -JR^ [ 1 ] t'S$W4fJv-2i 

Rt/R 2 Lxfcmm^xii.* ^)vmxh o , 

R 3 at^'R* iiMix* 1 — ^ J **JS^Xi±^*^ i-6« 
i&ffU^ ^S^XJi^or^^T^ "5 . flStfrsMK 
*« 1 ~ 6 «B»R, M«XliS««7;i^;H?l. 
0, R 5 ^#^l-10tOili^. MtXI«OT 
;^^Xi±r^;^;t^T'fe 0 . R 6 ^m*^ i —8 

^mtxi±m^coT)va^^m. mmmmm 

Tl-^^SXJiTIB-^^ [ 2 ] 
[ft3 2] 




o 

k^SlfSic (fflt. 0.10^m+k/m+n + k^ 
0.90T*fioO<k/m+n + k^0.25TS>S. ) 
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tit. rnzw-t L\^mt tri±. -*5$ l i ] T^kztL 

R 2 WR 3 ^mM^-Th 0 , R* 3^ jfSKR 1 ~ 6 COE 

l - 6 e>i£Mft . ^ftKXJdffltR«r;i«¥/i«"C* 
0 . R s ^fliSc3~8^te«X(ii^^r^ndf 5" 

tert-y h ^#;l^-/>;>< ^/l^=*f 
"3, mSlfn^^MUIfflT'l)^ k**i*«aft 
(fit. 0.10Sm + k/m+ n + kS0.90t"fi.-^O<k 
/m+n + kg0.25T"^-l»„ ) Tft 0 , C^'JV- 
J2k#'0T\ R 1 — R 5 . m&Utnlif- OjK'JV— <7^ 
ft ^ fc 1 1> 0>&Wf$>tL& . set 4 i 0 if 4 t v 
t LTIA. -jRsS [ 1 ] T^SflSsK'J v-2U^ 
"OS 0 . 'J -r-li R 1 . R 2 aif R 3 #**M-? 

T* 0 . R 4 J&^Stit 1 - 6 ^ItM^XfiM^OT^ 

*w*t&9, R 5 ^*ai-6oiasi«, ^s«x 



O- OCHi) 



7t Kn77- /M-^rv-X. T-te^/M^v-Sfi. fc.vs,n 
-f /M-^f S/X. ^yy"^f /l^^f tert-y h * 
^jfCn/M-^ xS, tert-7>^r^;^— )V*+)V** 
ySTfe^ m&t^n^^^tTg^T* 1 ?. k 
3&«i*Hk (fit. 0.10Sm+k/m+n + kS0.90T"fi 
00<k/m+n + kS0.25-C&S, ) T'£> 0 . (7) 
iK'JV- i±k^'0-C. R 1 — R 5 . m^nl±g-(7)^!J 
V-O^^l^ti^T'&S&O^W^fl&o — JR 
a£ [ 1 ] T-^S^S*. 0 U V- 1 fija±i:-jR^ [25] 

tTii. — JRsS [ 1 ] X'^ti&tfU^-lZWRlfR 2 

r* ttM*i#— ;jr#**isFf xi&smm i ~ 6 tosii 

1 - 6 tf)ifi»R, MftX(iM«7/K;«T* "9 , 
R 5 ^M*l£ 1-10 *>lt»R s ftfimXl±mVicr>TJl> 
*}VmX\tT7}V*}VmXfo "3 . R 6 ^'K*fA 1~8<7) 

=3f^*Xi±TIB— [2] 
[0049] 
[ft3 3] 



O 



[00 50] (3$rK R 7 i£#SR 1 ~8tf>it«tt, * 
8!B£££IU XfcMyt^XfctIBftK ; ?*ftU UiOX 

£8$[£IU kJiOXJigffSI* (fit. O-lO^m+k/ 
m + n + k gO. 90-CfiO 0 ^ k /m + n + k ^0 . 25T#> 

s . ) x'^tih jku v-t-jb o , hrss [25] -c^ 

$ft& # U v-tt R 1 M'R 2 tT«!E^X 
te* -7-/k«T*£> D . R 3 &tm* iiMft^^VKfSK^ 

xi±mmm 1 - 6 coit»R, ftmmm®.<?>T)v*)v 
mx-fo o . ffltfrj^jiaaR 1 ~ 6 commit . #mRxnm 

ik<?)T)V*c)VmX'fo *) , R 5 s^JtSKR i — io ^mi 

^K4^Xi±^^<7)T;^^^»Xi±T 5^;^a*CS> 
0 . R 23 l -6^>itt«R, Mttxiiittor 

/Wf XiS^»I* 7 ~ 9 o^-ftfllS^MbKfia^ 
*EL, mSy'nj^iiLtia^It htiOX 
IZ&mm. (fit. 0.10Sm+h/m+n + hS0.90T-E. 
oO£h/'m+n + h£0.25'r-S)^. ) X"^$tl&#V 

[00 5 1 ] Htjffi t^f^Ji: tTii. -Mst [ 1 ] T" 
^SfLSiKU V-kHR* [2 5] T'iStlSdfJv- 
fct^TlRO, -ffiit [ 1 ] -C^S*t&sKUv-liR 
t R 2 S^R 3 i%SJS^ t'S) D . R 4 *«*3ga l — 6<7) 



mm. i - 6 oiaii^. *stit5«iatR^)r/^i**c* 

0 . R s «<lfSRft 3 -8^MXIiSft«7/^ 1/ 
fl^t Knt^^P^t^ix^, f l7tK077 

^>-VM /P^^f i^S. tert-7" h df- /V^/M^ ^ 

tert-y h df 1~)V** i>-MX*$> 0 . 

m. nat^kfi^JfcfinLTg^lS (fit. 0.10^m + 
k/m+ n + kg0.90T"B.-^0<k/m+ n + k^O.25 
t'^S, ) T-feD. ^ffii^ [2 5] -csssfi&iKyv— 
iiR 1 . R 2 StXR3^7K*M^T'^> i 9. R 4 iiK*ifcl- 
6?M§m. ftfflikX\iWlk<7)T)V*r)VWX'fo *) . R 5 
^M*SSC 1 - 6 ^!SiI«. MttXt««W;H 
R 23 ^'^fl^Cl-6<7)iSgr^. ^K4ftX(4iitt 

or^^r/p*. ximmm 7-9 w^risi^bftKfls** 

Mil, m. n&tfhfi^Sfcftl/CiJKaft (fit. 
0.10gm+h/m+n + hg0.90-CfioO<h/m+n 
+ hS0.25T-fe^„ ) T'ftU»!{fW^5. 

[00 5 2] U>Wk tT«. HH* 

[ 1 ] -C*§iX-S»xKy V-fc-JKst [25] T"7K§fL^ 
sKU^-fct^TJitO. HRsC [ 1 ] T^ti&tfV 
V-(4Rt R^l^R^VKMftl,^ R 4 A^*i* 
1 — 6 <oitt«R, *StX(i;I«coT;l^;Htl) *) . 
R 5 jfSRft 1 - 6 fDit»R . ^«X«ig«c7)T )V* 
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O-V'-f )V^^ i^S, tert-7" b ^ i/lUVft— )V^^r is 
mZ'fo*). nRl/ktt^WiLLTSmk (fit. 
0. 10S m+ k/m + n + k SO. 90T-_§.O 0 < k/m + n 
+ k £0.25-C"<fc& . ) ] Tft 0 , -HUfcS [25] 

iis^y hrk R 2 m/R 3 &7mm^--c$)<9. r* 
•c* o , r 5 i - 6 nwrnvt. -ftmtximtt 

<7)T)V$r)VmX'$> 9 s R 23 £\X^/I^ tert-7'^/P 

mX'fo 0 , m % n »tf h (i^^JfciLT i£Sft (fit. 
0.10gm+h/m+n + hg0.90flO0<h/m + n 
+ h?£0.25T£>fto ) ] TS)StO*^{f ^>ilS. 
[00 53] —W&t [25] T-^S#t^^U-e-2ffl^ 

£XR 2 LT**H^XIi.* 0 . R 3 

ft i — 6 oe#;« . Mtxiiittor^^/nt^ 
r;^;«xii7 5/i^/i^3ST*£> *) » R 23 i£K*ft 1 — 

5^3Mz:LTi^i* (fit. 0.10Sm+h/m+n + h 
•9. SI— teh^'OT'R 1 — R 5 . mM"n#H 

ft. 

[00 54] Steffi U« LT(±. [25] 
T^SfLftitfU V-2iffi£-£-X/a£D , SI— OiKU 
JiR 1 , R*&tfR8#7fc3|HiFpC*9, R 4 J±K*iU- 
eottil^. ^R4ftXi±aiw<59r;^;^Ta!> 0 . R 5 
*«*ft l - 6 cotfMHJt MtXliStom;« 

0 , R 23 J±JW»!$c l -6 oitit^ #SttXJiaitt 
cdt/I^;H£. X{2^ft7-9^*pjnt^Kft** 
3S"C* 0 . m . nM'h(J^«MLT IMS ({EL. 
0.10£m+h/m + n + h£0.90Tfi.-oO<h/m + n 
+ h^0.25T£>ft. ) T-*D, tihj^'O 
TR 1 — R 5 , m&t/n^SI— tfKtf'J V— cO-f N t 
i> ft iO^#(f ^ftft . 

[0055] mzmztm L^mt t-a±, -w&t 1 2 
5 ] T^Zti&tf u v- 2 a & ^"CJS 0 . >j 

v-«iRi, R 2 svR 3 *vKigiE^T-*o. RHmmm. 

1 — 6 «oia»K, «XliS««7;^;Hf* D , 
R 5 tfjKSft 1 - 6 0>ft«R, ^Sflt^iWR^T/l^ 
A&~Ct>*)* R 23 (±^^S. tert-7>/HS. 

0. m. n&tfhJi^MoiLTiMSt (fit. 0.10S 
m+h/m+n + hg0.90tfioO<h/m + n + hg 



0.25"C*4. ) ^ZWJv-ah^'OtR 1 

[00 56] — [ 1 ] T^Ztl&m— <0sKU *7— t 
S&_0>!*»; UM£JflW-£i: LTJ49 5 : 5- 
5 : 9 5 0j£HI:^Wf £>tlft 0 

[00 57] -fct [ 1 ] TvkZtl&tfV V-h— 

[25] T^^nft^'J v-^f i tV^tfflW^-i: LT 
{±9 5 : 5 — 5 : 9 5 COmMtfmf htlh . 

[0058] HRst [25] T^S^Xftm— Ostf'J V- 

— 5:9 SCOmM^if t>iLh„ 
[00 59] HRsi; [24], -jfeS [ 1 ] atX-HK^ 
[25] T'^SiXft^UV-CO^^Mi: LT{±1^>-' 

fl(Mw) 3&«». 3, 000-50, 000SJK. »^L<<± 
5, 000-25, 000fSST*D. HR^ [24] , - 

JR5^ [ 1 ] X«±-M^ [25] T^tL&#V V-COS 
lf^fltifWit»it* (^fiStJK: Mw/ 
Mn) {il.0— 2.50fgH*W 4 UW, 1#fcHR^ 

[ i ] x^ztL&#v^-cDimmi±mimizm%ffliiL 

^ - >-f JJffi L , So WSltt t A < =Sr ft 1 . 0-1 . 5 

[0060] HRsC [11] T'^Stift ^ 
**^JhLT<±, WiBT^U (p-l-^b^^-1-^^ 

>-) . (p-1-^ h^f i^-l-^f-^x h=3r5>x^-l^y 
/p-b h'n^ yxf l/y/p-^f l/y ) , 
(p-1-^< h^f^-l-^f-^xh^r^Xf-l^y/p-b Hn 
^fy^fpy/p-^ Y^riyy^Vy) , (p-l-^< h 
^-l-^f-;bxb^^x^-lx>-/p-b b'n^^x-f-lx 

y/p-tert-7>df^X^lxy) s *°>J ( P -1-J>< bdf>- 

P-Wf/l'y^n^y^yXfl/y) N (p- 
1-^ b^fy-l-^f/l/xb^y^f^y/p-t Ka^>- 

U y/p-tert- 7" h i'^^^x^df ^Xf-P 

. (p-i-^ h^r ^-l-^^/bxh^f i^x^-ixv 

/p-b Fn^fyXfl/y/p-hX;l/7iyJfyll ter 
t-7"f7P) , tKU (p-1-^< b^^-l-^f-;Pxb^^X 
f - V V/v- bKDJfyXfl/ >-/p-X h % iVX—fls 

dfv-X-^l^y/'p-b Ka^r^X-f l/y/ P -tX^7i7 
l-^iVi/^u^i^jV) . rKU (p-l-^b 
^-l-^f-^xb^x^y/p-b Hn^fyXfl/ 
y/p-fh5tKnt5x;^yXfl/y) , *°'J 
(m-1-^ h^fy-Wf^xhJfyXfl/y/rt Kn 
^X^-^y/rn-tert-7'h^^-X-^lxy ) v (p- 



Patent provided by Sughrue faison, PLLC - http://www.sughi ue.com 



(£0) )00-284482 (P2000-284482A) 



yx^l/y/p-tert-y>^/.X^y ) . *°y ( P -l- 
y f^y-l-n-7°n^yXf^yXfl/y/p-b Fn 
^/Xi^y/p-tert-y>^X^l-y) s *°'J ( P - 
Kyy>«y-Wf^xb^yXfl/y/p-b F 
u^/Xf-l^y/X^y) . *°y (p-l-^y/VF^ 

/p-^f/^fi/y) . *°y (p-i-^y/VM-^-i- 

y ^/FX F 3f yx y/p- tFn^yXfl/ >vW 

y/n^yxfi/y) „ *°'J (p-i-^yy/my- 
l-y^/FxF^y^-F-y/p-b Fu^y^y/p- 
tert-y>^yyf-l-y) . *°y (p-l-^y^7M-^ 
xf^yxfi/y/p-t Kn^yxfi/y/p- f y/n 
^yx^-yy) . *°y ( P -i-^yy;myxh^y 

Xfl/y/p-t F ;y*^y /p-tert -y>^y 

f*I^y) s *°'J ( p-i-^y yM^r yx h yxf 1/ y 

/p-b F'O^/yf-t/ y /p-tert -7T^fy^ 

t^yxfi/y) . *°'J (p-i-xf^xf^x^I/ 
y/^Y^yx^yy/x^-yy) . ( P -i-x 
F^y-xF^/yf-I/y/p-b Fo^/y^i/ y/ P -y 
^-;kx^y) . *°y (p-i-xf^yxf^yxfyy 
/p-b Hn^yXfi/y/p-> f y/ne^fi/y ) s 
* 0, i (p-l-xf^yxf^fyxfyy/p-b Fn^yi 

^yy/^^h^^X^yy) . *°y (H-Xb^yX 
b^yXfl/y/p-t Fn^y.XfI/y/p-Xf^yX 

fi/y) s *°'J (p-i-xb^yxf^y^fyy/rt 
Fo^yxfi/y/p-^f yro^yxfi/y) . *°y 

(p-l-Xf^yXf^yXfl/y/p-b Fo^yXfl/ 

y/ P -tert-y'F^xf^y) s *°y (H-xb^y 

xF^Syx^ y/p-b Vu3ti/X^Vy/x>-l-*^)V 

y^u^y^)V^^yx,^yy) . *°y (p-i-xb^y 
xh^y^fi/y/p-h FnJryXfi/y/ P -y?n\ 

^/t^^yf^y) s ^'J (p-l-Xb^yXf^y 
xfyy/p-b F o y^f 1/ y/p-1-^ f ;^y ? o\ 

^yjv^^yx^-yy) s ( P -i-xb^yxb^y 
xfi/y/p-b Fn^fyXfl/y/p-^ F^y-#;F#- 

^^y^t-y) . *°y (H-Xb^yXb^yXf 
l-y/p-b F n^f y 1/ y/p-x F y ^/l/^x;^ 
^yy^yy) s (p-i-xb^yxb^yxfyy 
/p-b Hn^fy^fuy/H y7n^S/^;^-;l/ 
«yXfl/y) . sffU (p-l-xF^yXF^yXfl/ 
y / P - tFn^^fl/ y /p-tert -7>^fy*Mx 
/Frt^X^y) . *°y (p-l-xF^yxF^yXf 
l^y/p-b Fo^yXfl/y/p->f y/F^y*^ 
/F^i/X^y) s *°y (p-i-xb^yxb^yxf 
I^y/p-b Fn^yXM/y/H y^y^/F^/# 
/k^/^^^X^^y) . #U (p-l-Xb^yXb^r 
S^X^y/p-b Fn^fyXfl/y/p-T-bf/l/^^y 

x^y) . *°y (p-i-xb^yxb^yxfyy/p- 



*°y (p-l-xf^yxF^yXfl/y/p-bFn^yX 

y/p- / y /;F# ~/M^ /x f - 1/ 
V) . * 0, i (p-l-xF^ryxF^ryXft/y/p-bFo 

^yx^-yy/v-^yVAjv^^yx^yy) . *°y 

(p-l-xF^yXF^yXfl/y/p-t Fn^y^fl/ 
y/p-f F 7 b F n 7 7 x;l/t y Xf 1/ y ) . *°y 
( p-1-x F yx F y 1/ y/ P - b Fn^fyXfl/ 

y/p-i-t7b^;Wyxfyy) . **y (h-xf 
^yxf^yxfyy/p-t Ho^^fi/y/p-fF 
7bFnb°7x;myXfl/y) . *°y ( P -l-xf^ 
i/XF^yXf l/y/p-b Fn^ryXfl/y/p-b^ 
y^y^/BMt l-y^/FS/?u^r5^) . *°y (p-1 
-xF^fyxF^yXfl/y/p-b Fn^y^fl/y/p 
-b'x/Fy^y^Sffa tert-y^/F) s ( P -l-X 
F ^ i^x F ^ yXfl/y/p-t F n^y^ft/ y/p-b; 
-}Vy^X^ymm fF7bFnb°7X^) s rK'J (m 
-1-x F^yxF^yXfl/ y/m-b Fn^yXf 1/y 
/^-tert-^^^^/^^^^^X^l^y) . ^°y 

( m-i-x f ^ y x f ^y t- y/m- b f n ^ y y y 
y/m-tert-yh^yx~^yy) s (p-i-yF^y 

Xh^yXfyy/p-b Fn^rSyX^y/Xf-V 
y) s *°y ( p-1-^ F yx F yXf 1/ y/p-b F n 
^yxfyy/p-^f/^fyy) s *°'J (p-i-xf^ 1 
yxF^yxf-F- y/p-b Fn^yXfl/y/m-^f;F 
xfi/y) . tfv ( P -i-y h^y^h^yx^-yy/p- 
b Fn^yXfi/y/p-2-t7 F-f tv^^yx^-y 
y) . * 0) J (p-l-^F^yxh^y^fyy/p-hFo 
^yx^yy/p-tert-y^jvx^yy) . *°y ( P -i- 

y F^yxF^ryXf l/y/p-b Fn^yXfl/y/p- 
^F^yXfFy) . tK'J (p-l-^F^yXF^y^f 
l/y/p-t Fo^yxf 1/y/p-xF^yXf i/y ) . 
*° y ( p-l-y F^fyxF^yXfl/ y/p-b Fn^fyX 
fl/y/p-^fyrn^yxfi/y) s *°'J (p-i-yF 
y x h^yx^-y y/p- bFu^yx^-y y /p-tert 

-7>^y7fyy) s jtfl) ( P -l-^b^yXb^y7 

f^y/p-b Fn^yxf^y/p-i-yf^Fyyn^ 
y/F^yy^y) . *°y (p-l-y F^yxF^yy 
i-y y/p-b Fn^fyXfl/y/p-b- /Fy ^y^ygt 
lrF7bFnb°7X/l/) s *, o y ( P -l-yF^xF 
^^X^l-y/p-b Fn^yXfFy/p-f h7b Fn 
b°7^^y^fl/y) . *°'J (p-l-^F^yXF^ 
^xf^t- y/p-b Fn^y^fyy/p-xb^y*;^ 
^jv^yx^yy) . ^°y ( P -i-y f^/xf^/x 

f - y y/p- bFn^yXfF y /p-tert - y F ^^;F 
T^/F^^X^l-y ) s *° ] J (p-iyb^yxh^y 
y.^F- y/p-b Fo^yxfyy/p-f y^f/F^^y 
*;F**x;Wyxfyy) . *, o y (p-i-yF^f/xF 
^yx^yy/p-\L Fn^/x^i^y/p-bx^y^y 

^ tert-y>;F ) . i$ y ( p-l-y b^yxf^y 
X^~y y/p-b Fo^yXf l/y/p-b^;F7x7^y 
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xf^ y X^- V V/vnr b Fo^r y Xf - ]y y/m-tert - y 
b^yx^b-y) . jKU (p-HV7l^yXh^yX 

/m-b Fn^r yXf l/y/m-^ b^r yXf . jKU 
(p-Ll-Wf/l/Xf^yXb^yXfl/y/p-b Kn 
^yx^-yy/p-tert-y b yXfl/V ) . ^'J (p- 
l-n-7n^yXh^y^fl/y/p-fc Hn^^fl/ 
yyp-tert-yb^yxf-yy) s *°>J (H-xf^y 
-n-7n^yxfi/y/p-t Fn^yXfl/y/^-^f 
yrn^y^fl/y) . Jb°y (p-1-x h^y-n-7n 
^yx^yy/p-b Fn^yX^yy/p-tert-X' b 
^yxf-yy) s stfl) (p-l-^f^y-n-7WyX 
f-b-y/p-b Fu^yx^y y/p-tert-X b^yx^- 
yy) . si^U (p-l-xf^y-n-7n^yXfl/y/ 
P -b Fo^yx^yyyp-bvs'n^yt^yx^y 
y) . *°'J (p-l-XF^fy-n-rnWy^fl/y/p- 
b Ko^yXfl/y/p-f f 7t Fnb°7-/WyX 
-fyy) s *°'J (p-l-xb^y-n-Xn^yx^yy 
/p- b Fn^yXf 1/ y/p-tert -7>^r y # /btf — /b 
^yXfl/V) s sjf'j (p-l-Xh^y-n-7D^y 

xf^y y/p-b F yxf* y y/ P -y< iHb^y vM /b 
ttzsX+lsy) . *°'J (p-Mb^y-n-7n^y 
7fl/y/p-t Fu^yx^yyyV-tert-7>^y;# 
/b#-/yt^=yXf*yy) s ^°'J (p-l-xf^fy-n-7 
b ^y Xfl/y/p-b F u^yx^y y/p-tert- Xb 
^yx^-yy) . (p-l-Sy^o^3y;b^^xb 
^fyXf Wp-b Fn^yTsf I/y/Xf lxV) s *° 
>J (p-l-y^U^y/b^yxb^yXf-yy/p-b 
F yx^y y/p-tert- y h^^fi /btf — /yt^f is 
X+]s» s *°'J (p-l-y^n^y/myXf^fy 
Xfl/y/p-b F yxf^y y/p-tert- Xb^yX 
^yy) . *°y (H-y^o^y/myxhJryX 
yy/p-b Hn^fyXf l/y/p-fh7b Fnb°7X 
/yt^yx-^yy) s *°y (p-l-y^n^ry/yt^riy 

Xb^yXfl/y/p-t Fu^yXf-yy/p-bVS'u-f 

/yt^fyx^yy) s *°y (p-l-y^n^y/b^y 

Xb^y^fl/y/p-b Fu^yX^yy/p->f V7n 
*°^yx^yy) . (p-1-X b^y/y^u^y/b 
«yXfl/y/p-b Fu^yx^yy/p-tert-y F 
^yx-fyy) s *°>J (p-l-Xf^fyy^My/M 
b^yx^yy/ P -b Fu^/X^yy/p-tert-y b 
^yXiF-yy) . jtfU [ P -[a-Xb^y- (p-y^^b 

<yy/b) ) ^yxf by/p-bFn^yXf by/ 

p-tert-Xb^yx^yy] . jtfU [p- [«-xb^y 
- ( P -7n^yy^) ] ^y7fyy/p-bFn^r 
y x^ y y/p-tert - X F^yxfyy] m&mf t>tL 

[00 6 1 ] HRjC [12] 27C*rU 



JWk#!l£ LTfi. ffljtffsKU (p-1-^ b^y-l-Xfvb 
xF^yxfyy/p-bFn^yxfi/y) . ?j?y (p- 
l-^yy;my-l-^f;l/XF^fyXfl/y/p-b F 
H^yXfl/y) . d^y (p-l-XF^yXF^fyXfl/ 

y/p-bFo^yXfl/y) % stfy (p-WF^yxF 
^yXfl/y/p-bFn^yXfl/y) . ;b°y (p-l-n- 
7F^yxF^yXf yy/p-b Fn^yxf yy) . 
sKU (p-Hy7F^yXF^yXfyy/p-bFo^ 
yXfl/y) . ^'J (p-lJ-y^f/l/XF^y-l-^f 
/I/XF^fyXfby/p-bFn^yXfby) . * 0| J 
(p-l-X F^y-n-7n^yXft/y/p-b Fn^y 
Xfyy) . ^y (p-l-XF^y-n-Tn^yXfl/ 

y/p-bFo^fyXfi/y) , ^y (p-i-y^n^y 
/I/^yxF^y^f by/p-b Fn^fy^f l^y) s 
tfV (p-l,l-y7f;l/XF^fyXF^yXfby/p-b 
Fn^yXft/y) s *°'J (p-l-xF^yy?n^y 
;M F^y^f by/p-b Fn^fy^f by ) . *°'J 
Cp- (a-xh^f^y^H «y^fyy/p-bF 
n-^yxfyy] s *°'J [ P -(«-xF^y- (p-x^ 
;Kyy/P) ]^y7fyy/rbFn^y7fy 
y] ^WfetiSo 

[0 0 6 2] — «^ [2 7] T^$*L&3TOtfy 

v-Oj|#;#iJt LT{±. ffjiJf^y ( P -l-xF^y7D 
;Jttf yx^ y y/p-b F y X ^y y/X 9 9 y ;bK 
X^b) . ^y (p-l-Xf^y7n*^yXfl/y/p- 

b F n^f y 1/ y/^ ^ ^ >J ;l/lxf ;^ ) s *°>J ( P - 
1-x b y X y x^y y/p-b Fn^ y X^- y V 
/XXy^yVbfg tert-X^/b) . *°y (p-l-XF^y7 

n*^y7fyy/p-b Fn^yXfyy/^^^ y;b 
ggy^u^y/b) . tK'J (p-l-xF^ry7n^yX 
fyy/p-b Fn^yXfl/y//<^?>J/l/l^ y#/b 
-/b) s *°'J (p-l-Xb^y7n^y7fky/ P -h 

Fn^fyxfyy/^^? y/b!$y/btf;/b— ;b) . *°<J 
(p-l-xF^yXF^y^fyy/p-b Fo^y^fb 

y/T9 y/bKXf7b) . ^y ( P -i-xb^yxh^y 
x^b-y/p-b Fn^y7fyy/r^ y;bK tert-y 

^;b) . ^'J (p-l-xF^ryxF^y^fyy/p-bF 
n^yXfyy/T^y/l/ly^n^y/H s 

(p-l-xF^fyxF^y7fyy/p-b F'n^yXfy 
y/7? y;b|g^y^;b^;b) . #}) (p-l-xb^yx 
F^ryxfl/y/p-b Fo^yXfl/y/^ 9 9 yybffi 
><^;b) . *°>J (p-i-xF^yxF^y7fyy/p-b 
Fu^isX+lsy/jtfPVJim tert-y>;b) . sKU 

(p-l-xF^yxF^yXfyy/p-b F'D^yXfl/ 

y/*$9 y;b®-f y^Vb— ;b) . *°'J (p-i-xF^y 
7n^y7fyy/p-b Fn^yXfl/y/7? U;b 
Biy^;b) . sKU ( P -l-xF^y7n^yXfyy/ 
p-bFn^fyXfby/T^y/l/l tert-y^;b) s 
y ( P -l-xF^y7n^yXf l/y/p-b Fn^y7 

fby/r^y^iy^nMy/^) . 3^u (h-xf 
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UAK^V^A—A) . *°U (H-xb^y7n«y 

-A) . sKU (p-Hy7>^yXb^yXfl/y/ P - 
tFn^yXfi/y/r;y^f;l/) . =KU (p-1- 
A y/b^yxh^yxf i/y/p-t Fn^rSyX^p-y 

tert-T^A) s sKU (p-HV7'>^fy 
xb^r^X^l^y/p-b Fn^yXfl/y/7; If A® 
^?n^i/;H . ^'J (P-Hy7>^yxh^yx 
f - ]✓ y /p- tKn^yXfl/y/7?^ AHtf V # A- 
A) . sKU (p-HV7>^yXb^yXf]/y/p-t 
Fu^^X^l^y/yf^^UABS^^A) . jKU (p-1- 
>f y7>^yXf^yXfl/y/ P -t h'n^fyXfl/y 
/y^^'J/Hy^n^y/W s (p-l-y^n^s 
^ y;t/^-^r yX N ^ y Xf 1/ y/p- 1 Fn^y^fl/y 
/T^y^RXf^) s *°'J (p-l-Sy^o^^A^ 
yXh^fyXfl/y/p-t Kn^fyXfl/y/7^ UA 
Bg tert-^A) . *°'J (p-l-y^n^y/WyX 

f^yx^i^y/p-b Kn^yXfi/y/7?'J;Hy 



c = c 




[0 0 6 5] RMiftlEfcHt. ) "C^StLft 

t^-t, ffimo»oTia-^ [i4] 

[00 66] 
[ft3 5] 



, tKU (p-l-^n^i^M-^i-och^ 
1/y/p-h Hn^fyXf l/V/^^^iJ/H tert- 

[0063] HKsd [24] T-*:§tt-S.^ l J V-tOtf, 
0iRf£-«5£ [ 1 ] T^£tl$>#V~?-te, MxttTIE 
a) ~d) *JCii^rj£*CiO»S(C»*»36i«aj*4. 
a ) 1 (-*5$ [ 1 ] ^Tk^OT'R^vK* 

-«) 
"TOE-** [13] 

[0064] 

[ft3 4] 



H2 

C-CH, 
CH 3 



Patent provided by Sughrus fttfeon ; PLLC - iittp://www.sughrue,com 



(£3) )00-284482 (P2000-284482A) 




CH 



[0 0 6 7] (5$*, 

7'^nxMJ;K 2,2' 
, 2,2'-TV*f 
A-) s 2,2' -TV" fx 
;b) , 2,2' -TV b'X 
„ 2,2' — TV" fx 

-*^b\ fx (4- 



2,2'-TV"fX-f V 

- TV" fx ( 2-.X f;k7'fnz h 

( 2-* f;k7n f* ygtx f- 
( 2-x f-n-Tc? f y|gx^- 
(2-^f«f;H for/ 

tert— y^/ki^O'v^i^) ^ 

- (C-CH.) e- 



0 



CH. 



0-(p-CH 3 
CH 3 

[0 0 7 0] [^tfs Rf R 2 , RS&tfkiifflffifcR 
et4@2*gc£S|-f (fML. 0.75ge/ (k + 
e) ^0.99T"fc-i>o ) . ] *C^$fL435j?UV-tJMi 

[00 7 1 ] ^Uficoa^Uv— Sr^h^t ^n75 
y. Tf by. x?y— /K ^vtdav 

—/P. D-7'nA/-A', ri-V'^V — /K sec-V'^V — 
/K tert- 7^ V— /K 

7yf«t»i+, iiir^l? [M^(i\ ass, t»y 



b\ tert-V'ifvWN-^v- 2-XiHl^df-»fyx- 

K tert-^;WN°— ^^-y^yyx- K 1,1-fX (t 
ert-yj-jWS—ttis) -3,3,5-M)^f/l/y?n^ 

?y. -rh^tbnv^y, -fV7nAV-;l/, 2-y h 
3f^7°nv\V— /f l,3-y^V7>, pggx^VK .X 
f^xf^t h y^^tWM^ . m.mx\±T>V3y% 
ST. 50-12(TCT"l~ lO^fiaS-^RJCS-fri.. II 
^HBffiWi: LT<4, tffjWttAW^fcfttSiHFM^U^ 

U;^c7)2,2' -TV'f X (2-X*h)V~Tv\Z-*VMX^- 
)V) , 2,2'-TVfx (2-^f;P7nt"^-ylxf 
;W . 2,2' -TV" fx (2-^f-;HSK^^) 

[0 0 68] iOflfi, 4MR*<^hSv^U*e— S 
@ WTi±n-7''f-/k U f"7A. sec-7"f-;k 'J f"7A. 
•^V^U-VT-h D^A. tert-V>/Hlf->7A. 

^y-7A. -^v^yv^u^A^o^T, xf-/toc- 

7VK l,2-yVh^fyX^y < ff7th'n77y, > 

;lx y ^flfofc § *ufe 4 T)V -d y M 

. -78°C~25°C"r 1 -BrS 7-^ V V 

®.~>XWm.*ftr>X , TfEH&5£ [15] 
[0069] 
[fc3 6] 



(C-CH2) k - 




K, JSKL *-fk**ffi^c7)*l«iMS.y ; "^^f-t!i^;b-fx 
P-hiPxyx;i/*yl, lo-^yv r— x;b^y 
BL voyffiL y^^ffi^c7)W«K^T*L^„ ] i:30 
—110 o CT' 1 ~20^p[SKJ6E$ -^T . f#£KT'£> &tert- V 

mz%~>xmmm?tft~?x . tie-huss [ i e ] 

[007 2] 
[fc3 7] 
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[0 0 7 3] (sStfr, R 1 , R 2 , R 6 . e&t/kiiMIB [17] 
tlllt. ) X'TF^tlht Kn^v-X^-l^yrJ^UV— £ [0074] 



-o- 



R 4 

c = 



R 



R 



£ 0 



=2 i 



[00 7 5] (g$r*i, R 4 SVR 5 (itt|IEt|SltT-feD. 
R 2 0 , J*i#Ri£ 1 ~ 5 «Ei'«Xii:#Mc07 

R 2 1 li^flFPXJiliaaft l - 3 ffrr^Mtk %k L , 
4 , R 2 o £ R 2 1 1 XX f - U ym^mm. LX^^XiiM 

Jt^-f >\ i,3-^V7y, M.it*i-v>^ 1,2-^x 

p-h^xyx;k*yl, lo-^y? r— x/u-*y 
? n)V^)V-fc vm. ■ t° y xy*g s ■ t° U yy 

10— lOOnc-Cl— 30i«aKffi§^ MIS— ffi^ [ 7 ] X' 

^zti&mmz&mcowiizxivmtzmAz&& . * 

fc, -^flfL HRaS [16] ti^Sn^'Jv-tff 

so*^Tie-m^ [is] 

[00 76] 
[t3 9] 



R*-0- 



R 3 
I 

c - 

I 

R 4 



[0 07 7] R 3 . RtRU'RHmiitmtX 

£, f h5tHn77y, 7thy, ^f-;l/Xf-;^h 

>\ 1,4-^^-9- >\ i,3-y^y7y, mt^v 

1,2-y^f^fyX^y, Xf;l/X-f;l, N,N-^ 
f-Zl^/L-A 75 K N , N- y> f-;WT-fe h T S b\ gfflgx 

(f. rytxr, y^wsy, h^f/i/rsy, 

yif;|/7Sy, Mixf^TSy, t>Jy>, twj 
WJy. b°rJU>-^] <7)#£T\ -10— loor 

•ci~3oi^iaRies-fr, t9iE-«3$ [7] x^ztizs 
mmzimcom-sx'ivnwzmAZ&x t, 

5$ [ 1 ] TiSS*i.*JKy v-£JWI£*-4. 
[0078] b ) jfffi- 2 (H&5$ [ 1 ] fcftT k * 0 

_hia— flsse [13] ti^^ist yv-^7Ji£- 1 fcH 
«-3-ca«ya*tfv\ na-« [i 9] 

[0079] 
UtA 0 ] 
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CH 2 ) d - 

* 

-C-CH3 
CH 3 



[0 0 80] (a**, RMSfltlEfcHt, dtii^it^ 

«*^y?-jf h7tH'n77y, r-tby. 1,4- 
^^r-tfy. l,3-^y7^ y?y— ;K x?y- 

R 1 
1 



*tfv\ TEHRsS [2 0] 

[0 08 1] 
[^4 1 ] 



R 1 
I 



- (C-CH2) c- <C~CH 2 ) k - 




bH 



0 



O-C-CH, 
CH 3 



[00 82] (3$(K R 1 . R 2 at/'k«tfriei;|5]tT* 



[0 083] c) -%m-3 [1] fc»Tk = 0 

.fcJBHfc* [13] X«TiEHR5£ [21] 
[0084] 
[fc4 2] 
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CH 3 



O-C-CH 



[00 85] (55+, RMiflHBfcRC. ) TiSSfU. 



ta-j&ss [i9] x(±Tia-^s5 [22] 

[0086] 
[^4 3 ] 




CHa) d- 



O- 



C-CHa 

8 



[0 0 87] (554>, R^tfcUilfflBfcHt. > TSS 

y?y, Ifflgxf-zK yyy— /k xyy— /k n-rn 
yyy°n;w-/K n-y^y— sec-yyy 



nmcommizm^xn^K tehr* [23] 

[0 088] 
[ft4 4] 
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R 1 
- (C-C 




OH 

[0 0 89] (3$r*i, Ri&tfdfil&iEfcHt. ) TiS 

^^dfjv-tM- 1 1 miwmmz * o±te- 

ft* [7] T^S*iSinH£t#AS-iirfc«, ft^fX 
«®<0«ffifcfl!o-cai!BH**f^, _fciB— ft* [ 1 ] *C 

[00 9 0] d) ^fj£-4 (— fcS [1 ] CKTk*0 

mxi±—wti& [ 2 ] -e^2 m-c$> h # u v- 

±IS. *5fc- 3T'f#^tL?t:— [23] f^fiS* 

l>xf-/K y^-/ux^;]^b>\ r-feVX WO-^f-V 
>\ i,3-j/'^y5y, y?y— /k x^y— /k n-7° 
n;\°y — /K -( V 7°o;\°y— ;K n-7';?y— /K sec- 7" 
j'y-zk tert-y^y— /k ^-f ty -f- y^colrltjg 

U T/l^l-T 5 >H, h u 75;W;i/7 5 >WMtf 

^.(irMy tert-7>/t^cozj£BS^T;l^/K ?n 
AJSKy f7l^?<0 ? o/^7/W, 2, K o 7 
7>\ 3,4-^'b Kn-2H-b°5>\ ^JJnjVWW tert- 
7>/K ty^n/Hl l-y^-zl-^y t=Kv^;>/K >f 
Y7'-r>\ ^T/l^/t-fillL 3-)ll:7/K/K Mb 1- 
y ^ ? o's.df i^;^ 10— 100°CT30^]— 30B#Pa1M 

mrfE-JR* [16] T'^£ti&zi#y^-b-t 

[00 9 1 ] 5e(Ci<?D3!jfU^-fc:*ffi- 1 fcH«=fi* 



H 2 ) d - 



la-** [ i ] v-****-*. 

[009 2] Hft5£ [25] T^SftS^U fcron 
Ti>, HKiS [14] T-^SftS^eyv-ofW^ M 
*.ff-*5$ [30] 

[fc4 5 ] 

R 2 

I 

C = CH 2 

I 

COOR 22 

HR3« [ i ] t-r-&ji&«urH«t=»* 
[0093] ^.wmv-jy. *fMBt=«4 

E-*b$ [ 3 ] -c^ti&it^m i asLhfc , tib-« 

* [4 ] T^SfLSfltettfttX-HR* [ 6 ] X'^ixh 

[0094] 
[fll4 6 ] 
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Na O 



u 
O 



R 



[0 0 9 5] R 8 &VR 9 (iMIBt|5lt. ] 

[00 9 6] 



[ft4 7] 



R 1 1 

fVs* - R 13 SO, 9 




[00 9 7] [55+, Rio, RH, Ri2&tm i3 J±i!y!e 

fcHt. ] 

R 1 7 



1 2 

[0098] 
[ft4 8] 



r R 1 8 



[00 9 9] [j£i=K R 17 - R 18 M/R 19 iiWfEi:lRl 

t. ] 

-ft* L3] ^TR 8 T^§ixSM«SA3-SO^K 

tert-y^;^. ^ y^yf , tert-^y^;i^S. y- 
^n^yf^S. l-^f^y-?n^yf^S. >fy^ 

[0100] Hfc* [ 3 ] tMTR 9 T^StlSM«i* 

fi. tert-y^;PS. sec-y^;l-S. n-^y^Nfi. >f 

y^y^;^3£. tert-^y^/t/3fi. l-j^^/l^y^/U 
S^u^y^A^ n-'v^yvNfi. >fy^y;P 

[0101] HBbS [3] tMTR 9 T^§;?x£T^ 



x— 7K7*ub7P36. ^y^yy^Wt. ^f;l/7x^f 
[0 102] HfcS [4] teJfrTR 10 . R n MR 12 t 

^§ti^M«ai-6^iaii«. ^s&Rxiiaitt^r/t' 

36. -fyy^a. tert-y^K. sec-^/t*. n- 
^y^A3S. ly^yfM, tert-^y^A3£ s l-;* 
-^/I^y^/l^S. y^u^y^sa^ l-xf7l^y^u^ 
yf-A-36. n--v^y^3£. -fy^y^S, y-^u'v^ 

[0103]4fc, R 1 0 s R 11 &Z/P, 12 T7jk^tt^mm 

36. ^y/n^yl, y?n7°n*^yl, n-7>^t 
5/*. ^fyy>^yl, tert-:7>3^36. sec-^b^r 

n^y^/M^^a. ^fy^yf;myi, 



y 
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[0 104] HteS [5] lzJftXR l6 T^fL&mmm 

ti. M^if^^S. xf7l<*. n-rnt;H, >f yr 
ub7t^ y^nrnbVU, n-X>/l^ 4V?*}V 
36. tert-y^-/t/S. sec-y^S^X. n-^yf-yl^S. >f 

36 „ l-^f/l/y?o^yf/I/l, n-^^^a. >f y^ 

36 s yx;^3i, t^/I^IS. ^yfy^S, F^ri^SS^ 

ifiWfbti. &tmm i -4 <7>iaittx«*s«^r^3 

b^S. tert-yb^S. sec-yb^Slf^W 
[0 10 5] [4] C^R 10 -R 12 T* 

[0 10 6] — «5C [6] fc»TR 17 &tfR 18 ^§*l 

SM«i*i-4^ieM^X{±^e«or;^;«h UT 

n-T^/t^. ^V/f/I/l, tert-y^/PS. sec- 

7*j],2»ifiWTt>tL. tmm i -4 (7)iaittxtt*s 

;y3fi. n-7°n^^S. ^fy/n^yS, n-7>^ry 
X. ^yyb^yj, tert-y b^^SL sec-yb^Sy 

[0 10 7] [6] tdftTR 19 T^£*L& 

JfeSi* 1 — 12£>lMrR. *S4fcX(il»R^r;^^r 
Wi$^^x^7^aor^^Ki: tT{±. Mitt* 

^o/ohvi/S, n-y^-afi. -{yy'f/i/X, tert-y 

sec-yf-;Hik n-^yf/H, ■-fVO'^A' 
[0108] *»Wfc»xfflv^^4»4 Li«5&£JW 

nmm*mf* t . hrs [ 3 ] t^s^^^^m 

tLTtt, M^(fl-^^n^^^;^/^—;i/-i- (1, 
i-^^x^x;^-;p) yry^^y, b'x (i, 
1-y^f^xf/^x;^^) i?T x fj*fy. t'X (1- 

^i^X/t^;x/H VTV*9>^ 
/lyyobV^x;^^;^) VTV*$v^ l-n-y>^x/^ 

1- (l-^f^xf/W;l.*-^) 

w^^yr/7?y, ex (tert-^r^/px^*- 
AO y/yy^yfAW^tL^. 



[0109] HBfc£ L 4 ] ^3*l&IWfc*fc?PJfc LT 

yx^^N, F<j7x-;l/X;l/*x^A-^Hl/X 
yxw^-f, by7x-;w^*-W ■ io-^y 

7T-XW^b, fij7x^X^*-W-2,4, 
5-b'jy u;l^y^>X;W^— b N hU7x 

■ > b ij 7/^n^f ;Ky-tf yx/^^— 
K MJ7x-/W/W?-^A- b°y y>-3-X;^^ 

— K y7x»/l/-p-f'J;l/X;^7A- Ffy/K 

A -p-b/i/xyx^Vb, y^x^-p-b^U 
;W^7A ■ 10-^yy x;b7i^— K S/7x- 

x-;l/-p-f)J;U/W-^A ■ 2,4,5-h'J^n/Ky 

■ 2,5-^y ? u;K^-b>x;^^— K y^^x/i^-p- 
f)J;^;l/*-^A ■ 4^?f;Ky-ify^*v 
K y7x^;I/-p4y/^W^7^ ■ 4-^ b^^ 

A ■ 4-tert-7^;K>--b>X^*^— K y^^X/l^ 
-p-b y/l/X/l/^^^A ■ 4-y;l^^-o^y^>x;^^ 

— K y7x-^-p-h'J;^*-9A ■ 4-?n;K 
y^>x;W^-K y7x-;Hp-b»J;^M-^ 
i> ■ 3- h y 7/^oy f ;Kyt>x;^^- b , i?y 
x-^-p-by^x;t/*-^A ■ try y'y-3-x/i/*^ 

— K y^x-ZHp-by^X/^-W ■ 4-x^;K 
y^>x/W^— K y7x«;kp-b y^x;!^— ^ 
i> ■ 2,4-^f-;^V^f>x;ly*^— b. y7i^- 
P-by/WM-W ■ 2,5-sy^^;^y-b>x;^ 

K y7x^-o-b y/kx/l^ft— ■ p-b;l/ 
xyx;W^b, y7x«;ho-b , J;W^*- , >^ 

■ b'J7;l/tnyyyx;i/*Vb, y'7i^-o-f 
y/l^X/t^x^A ■ 10-%>7t— x;^^— K is? 
x^b-o-by;t/X;W^7A - 2,4-y^f-;^>-b> 
X/M^— K y^^x/p-o-b U;^x;^xr>A ■ 2, 
5-^ f;Ky-fe>xw K ^ j: — o - b y 
/kx;l^x^A ■ ^v-b>x;ly*^— K y'7i^- 
o-by;^M-W ■ 4-tert-y-f;p<y-b>x;^ 

K y^x-^o-bU/W^-W ■ 3-by 7 

u * y -tr yxw b . P-ter t - y ^ 7 
x ^A Vy x n/i, x./L^ T^n^^ . p -).^xy^^ 

b. p-tert-y^;l^y7a:X;P^^xX;PX;^x^A ■ 

10 - ij y 7 r — x;^ b . p-tert - y^)Vy x ^;ly 
y7i-;WW^^ ■ 4-^b^y^y-tf^** 

— b . p-tert - y b^fy7x -i?7 x -/l/X/l/^-^ 
A ■ 4-^n;^y-b>x;^^— b. p-^^n^^^;k 
y x n/l^sy y x ^/U/^^^A ■ p-b/t/xyx/t/*^ 

— K p-y y y /1/7 x x/i/ y 7 x x;|/X;1/^xt> 
A ■ lQ-fiyyr— x;ly**— b. p-^ b^y7x^ 
y7x^;bx;I/*^7A ■ p-b^x>-x;^^— b. p- 
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T— X/tzM— h % p-tert- X'r-JfS/Xx — ;I/y'7i- 
/yXJt^X^A ■ p-h^xyXM^-h, p-tert -7* 
r-^X xX ^y'7i- /P-X;W*X »7A ■ 10-;*7X7r 
— X/l^JT— h . p-tert- 7" h * is 7 x ~)Vi/7 x X/l- 

x/i^xi-t-a • p-7 vDV^y-v yx/^i- h „ h u 7 
i-zW/W-^a ■ l-t7?l/yx;w^-b, hV 
7i-;l/X/^-'7A • 2-t7^l/yx;i/**-b, Sy* 
Xxx/i- p-Hj/l-x/t^x^A . i-t7^l/y^W 

K y'7i-;H)-h 'J^xn^x^.A . 2-t7 
yx/l-^— h , p-tert— 7"^f-)V7 x x/kX/l/^x^ A 
■ l-f7^1/yx/^^- h , p-tert- X>7t;/XxX 
/yXUl^x^A ■ l-t7^1/VX/l/*^-f, y'7i- 
;Hp-7 1 -^f 1 7 1 - " <> A ■ p-b/l-xy 

xyl-* K y"7i x/i- -p-7i — 7 x x/i-x 

So 

[01 10] -HRjS [ 6 ] T-^$tLl>S^^iJh LT 
ii, Mxtf^Xxx/^3— Kx<?a ■ P -l;i/xyx;^ 
K y*7xX^3-Hx^A ■ \§—%>7t—Z.)V 
K p-^bJfy7x-^7x-/l/3-F-7i»- 
p-l^xyT.M^-1, p-X h^fy7i- )V7 x.— )V 
3— h'X>7A ■ lO-^XT— X/k*^— K t'X (P- 

^f/l/7x-;H 3 — Fx <7A ■ p-b;l/xyx;^*- 
K t'X (p-X^xtXxX /H 3 — Fx *7A • ^y-^y 

X;k7fr*— 1, b'X ( p-tert -X'fVl-XxX )V) 3— H 
x*7A ■p-h;l/xy^*-b, t'X (p-tert-X*^- 
/l/7iX/l/) 3— fx^A ■ ^x-tfxx/t*^— K f 
X ( p-tert - X> df is 7 x— 3— F X^A ■ p- h/P- 

K fx ( p-tert- 7"' FJfy7iX/v) 
3— h'X»7A ■ 10-^XXr — X/k*JT— K fx (p- 
tert-7>^f y^Xx— ;t) 3 — ^—^7 A • O'-liVX/P 

K y7i- ;t3— H— «^A ■ i-t7^tyx;i/ 
K y7ix;|/3-Fx7A • 2-t7^tXX;I/ 
M-h, fX ( p-tert- 7f;l-7xX;H 3— K— 7 
A ■ \-1"7?V>X)Vib**- K fX ( p-tert- X'f-/P 
XxX/k) 3— ■ 2-^-X^l/>-X^*-h^ 

[0111] *fgBjW±|&Bgf&£MfcJ*T. JJB-ft* 
[3] ^3*1.4 KftMi, MxtfB*ffl^ffi2500 
53J^*fcfl!-3T««fc-^Sffl**. [4] 
§*x&S«3iJii, MitfSW^, H^k^SfiS, 87(1 
0)®. 63K (1966^) StXY.Endo^. Chera. Pharm. Bui 
1., 29(12)®. 3753K (1981^) 

afc, hrjC [6] T^tL&mm&m. m*. 

ifF.M.Beringer^. J. Am. Chem. Soc.,81®. 342M (19 
59^) S.OT.M.Beringer# N J. Am. Chem. Soc. ,75®. 
2705H <1953*P) i D£«fc:-&jStfi#4 . 
[01 12] *fflfr?>l'zSX hffl^Wi. HR5* [ 1 ] 
T Ztl&#W—2 SI2LL t . 248 . 4 nm# jfi(50it jSJi 



f^^jB^H ( P E B ) SJKficfftt^^ . H^K^ 

fcj: o»Kt«*^*-«fc* [ 3 ] T^zii&wamim 
^-rs-Mst [4] . x{i-«s^ [6] 

±Mi:^#I^T : SrS.r«h^J;D. 0.20jum£tT, =t 0 
ftfk&fyCiiO. 18// mtlTOSmSfflx-lfW ^-^tfc ft? 
«tt» DOF, ^i^N-B5W05-rfffi%-HBftfia*U«: 

. K^Moffl^fc LT<i-fK3£ [ 3 ] 
•C^S^ftllSMaRlfc-jR^ [4] T-^$ixSlt^±m 
# y yifgE^o^S5i#a^x^ A^co^^ J: 

[0113] HRsJi [ 4 ] xa— *ye [ 6 ] x-^sns 
iaKaRU±, HRfc^r-^A«fcii«f*iTv^*,<?)Tft 

^BJ^T^iix^^-^Aig^^y^-r 
— ^yjJKy-tfyx;^^- h . p- h;Px>-x;t^^— 

ixTUS h ^/itn^^yxM^.- h#^^7^>-^ 

— T— ^-yfcLT^Tf -S^COtJtLTDelay Timei0^# 

[0114]^ [ 4 ] Xii-flast [ 6 ] 

K)M!&M$:ft*kt&mFCDCF 3 S0 3 -, PF 6 ", As 
F B -&t>'B F 4 -^h LfctWli, Delay Time<0^#fc^ 

[0115] *mi?®mzti& 2mm±.cowtm&\co 
mmmsa , *wnco s mm l ws itmx* $>m$ mz 

miZZti^W. Mi.lf-HR* [3] "CSSSfL* 1«H 
±<7)lg^^Jl00**SPfc*fLTHK^ [4] 

tf-Kss [ 6 ] T^§*t4KSKynttio— ioos»aii, 

il£L< {410-50fi»g|IT* S . 
[0 116] *^Bjco^^'XhffljS^lTfflv^ixS^J 

cttm^; mfflititaM&tfi&i&'c* ao22a-4oo n 

m#3fi(C(SJR^L^V^O^fiL< . «itf. <*> x 

— T-^^-^rr/u^f i^^^'J 3-;ixxf/i, 3 *;t^' 
ylxxt/K ®rs H-fk-^j. 9 7- b ylkis-m, ® 5 
^ byft-&i, ® r/t^f i/yt?v 3— /px— ^MtS 

Stt^ffitLT ^ * i ^ffi^t*» 6 . x X h ^^HnS 
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ii 5 y b >iksm t x-^vbs^r r/b^t uyyvu- 

)V^x^r)Vbcr>Wmi?iTik L\\ ±IE® cn^W-Mt LX 

;b7"TbT— K T c? b V y 7 'J a — /b^E J * ^;bx- 
T7bTbf— b » rot'l/y/ U ^ — /t/^/Xf/l/X- 

y^/K ?lisx^;k ww.2 -ih^yif/K b/bb 

yBgyfvK b7bb*y|gx^-;b,. 3-* b^f S'Tnt:* 
yBt^^HK 3-y h^fyrnt^ylif/Hi^ a> 
OftffcMi: L-Tt4, WXM. N,N-y7fM;U7i 
b\ N,N-y^f;l/7tb7S b^\ • coMtkfflt LX 
(4. Wilfy^nMfyy, y^;bx^;b^ by, 2 

[3 1] 

o - c = o 




fl/Vl, rnei/yl, 7'fl/>S, y<^;bx^b*y 
X, ^f/lTntTyl, x^/bx^-b-yX^#tf & 
Mikmk^mtLXli, Mia*/S-7nh^7?b 
/3-7'fn7^by, r-/fn7^ by, r-^V 
n^^iy, by^'W^»ixS]^\ • 

^ V a — ;l^e y y f-/bx~r ;b , yxfuy ^ U 3 — /b 
y-y< f-/bx— -f/b , xfi/y/ija -/b^E y^fv/nh" 
/bx— - f/b^, -etT® O^lli; LT(4. #R{4\ N-y 

y b Wfc^fcx— rvba-g-^rr/b^ b- y y" 'J ^ — ;bx 
xx/b£of#ffl<oJltis#li: LT(4. M^lf/ofyy^ 
'J /b^yy^bTbf— bt /3-y"att=7? h> 
Xl± r -7'f-o 5 y b y fc <7)fjfffl^^W ^>ix S . 
[0 117] ^EfcfcSsKU^-fciWSS^fcfaPa'* 
x b «jjcSW=#HJ- « fi^Jfctt . U -?-100fi*gpt 
» LxnH5-&B8&£MiZ l ~3oasgE. ML<!il- 

«»i lts4, *5KBtc« * y 1 na^av 



mm#v~?-imm.mzttLxi—2omm.ffi. tm 

U<«1.5~lQ£JBrCft4. 

[0118] ^BJcob-^'X b*Ij£^i4. 3f^BUiB^3 

m-t& mix&mzm Lxmmmmum^mmt^ 

i>&\ ifwncwjx vmmmfciftX'gmizmtx®. 
mzti&t&mmk-smtLxiz. mti$vv : Jy. b^ 

yy>, t'3'jy, MJXf^TSV, Tnb/bTS 
y, b'Jn-7'-f/bTSy. bUn-^-^f-ZbTSy, 5** 
^f;Mf/175y, iyn-<yy';|/7Sy, yy?n 
^>-;brS>-, yy^n^y;Wf/|/7Sy. N-y< 
f;i/en'jy'y s N-^f-;bb°^U y>> bUx^y— /b 
7sy, b u-Y vrn^v-;bTiy. h'jn-rwv 

-;bT$y. y^f/H'fy;17Sy, J/y^b^dftf 
Kfy^Sy, b 'Jy. [2- (2-y b^ 1 yll^y) x 
f-/b] 7iy, f b7/f;t/7ytxt7Ah Kn^fy 
b\ f l^Xf/lTy^tFoJfyR rl7n-7 
nbVbry^t— 7Ab b'n^^b\ b 5n-7"f-;bTy 
^->7AtKnJfyl\ ^Ub'X^bU^'y. ^'J (b" 

-;bb 'j y y/y ^-/by ^ y u u - b ) m&mft>ti 

ft. <r#i^4. mMTfflV^Tt. MSl2aiil±ffl^-ti:T 

[0119] ^Hjcob-^'x bfflj^W^T^^JtSt 
r^S^iJKfiJMMMSBf: bt«4, Wi«9-^TV 
y/b^tb-x&t^oli^k i-y7V-2-f l^ny, 

2-yrV- 1-f - b 5 a y , 9-y*T V-10-y it>hn 
y. 2,2',4,4'-f'b7 d fy (o-t7l^yyy7y'F- 

4-y;b*-;b^y) <y/7z/y, 2,2' ,4.4' -rb 
7bKn^y<yy*7i/y, 1,2,3-bUy (<rt7b 
y y£/T^'b-4-y;b^~;b^-^y ) 7oA*y, ry 
b^byf^ft [fiU(4'9- (2-y b^yxb^y) y^ 

;17yl7-t:y, 9- (2-xl^fyX^y) ^f;17y 
b^by. 9-bVS'ny ;bjf^ryy^-;bTy b^by. 9- 
777^f;Wy^f/i7yl7ty s 9- (4-y b^y 
y'b^y) ^f;i7yi5tyf] , 9-ryb^ 

by^f/K ytFDJfy77^Vy, y'7i~;lX;l 
^y. ^x/ibfy, iytFDdfy77Ayy, f 1 
5b Kn^fy75A7y s 4' ,6-y'b h'n^y-2-f7 
l\y/7x/y, 4,4'-y'b Kn^y^/7x7 
y. 2,2',4,4'-fb7b FnJfy\yy*7x7y, 9-y' 

TV-vyy^yhnymifi^M°S^X'h^>. ^xh2A 
y. 7yh7byiiMStifiLt\ 

[0120] tti. *Hic0byX bfflfiJcft^MT^S 
t*Btt«fflS*i.*»ttfl:^Hli: LT(4, mUi~?9)V 
voy|, ^ft#K. -9-y^-/bffiL m-b 
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KL j-X-VVj-JUM, j-*-aj-yM^ y'7xy-;H 

F\ -f>y#y>\ TxaiWymmtf 

[0 1 2 1 ] 3Sfc. *l^l/y*X>KitK£f 

f - ]✓ y y U r? -/F y'XfT V — V . *° U x^- P y ^ U =? 
-/Viy^V— F. ^'Jxfi/y/ya-zK jtfUTn 
1 P >- U rj — )V . U :*3r s^xf- P f- T U ;Fx— 
-r/K ^U^-df^x^-^y^^U/t-x-x^. 

x— r/K ^'Jt^yxfl/y^^f^?!^^^ 

7-F (f±£xy-xA (»)*$>&£) , t-7oy (M 

F-yT < h-^rn^y«*>iSfflA) 
^ry-jj-^IRffHS&IHRI, *:ijxfi/y/y3-;K ^ 

— rA*&«J: Oif * U\ 

[0122] JStCifc. -OWCffiffl$tl£^il£'Jfc 
LT, Mitf^/V^x-f/K 7 ^/klg^'TiHK 7 

[0123] i£$m<r>w?. vmm\±w&^M\m 
ti¥mikmzLt<o fp> t>T-i> &m*iw?ct> h t>\ mzm 

«fc OSfcRW?**. 

yijay, r^Sx7A-yijny, ^y^xf^y'J 

MiBTSlsN*. Ti 3 N 4 „ *|fi|^K*fKiliJK (Si ON. 
T^PS# ( c v d ) Xli77\"7 * y >?mzi: OffM 

[0125] ^mmcoui^x FffljjJS^ffluTy^— y 

[0126] akfcSUKffi* P y'X bfflfiicfe^ . Miif ;y 



0.1M).5//mgj£) U itL2r^Jx.(f3j— 7>tfT'70— 
14(rC 10— 304HSL ^L<(i*>y FTP— h±T70— 1 
40°C. 1 — 2WJ<-^t^.« Sl^'IW^- 

U Mii£300 nmiilT<7)iS^^^ffi7t»l-100n.J/c 
m^m&b^^Xo tzm&t Lfrfk. * >y F TP- h ±T'70 
~150°C. 1--24HBK— ^ St. 0.1— 5%t-F 
5^f;17ytxi?AtKnJfyF (TMAH) yfog^c?) 
Sii^ffllK 0.5~3*1S. ?ft« (dip) MK/I/ 
(puddle) m, (spray) ffi^f<0«ffi£J: O^S 

flWrfUf , MR±t a w<zv - >«j . 
[0127] ±MLfcta%&m'*?-ymf&mMtexm 

T;^y7j<^i: LT(i. Mi if TMAH. a'JX F'Jx 
?7-;i7 5yfotI7SyS, MitfNaOH. mm 

[0128] *wncr>vi?x vmmrn, -m^ 1 2 

4 ] T'iK§ilSrffJ7-2llll:i; , HRse [ 3 ] Stf 
[4] T-^§fL4#S0K«^PJ^ffl-^r. X(i 
HteJ; [24] TS^iil.^'J v-2«£LhtHR^: 

[ 3 ] atf-«t^ [ 6 ] T^$*i4i9Sfl5«56^nta 

T£fc-jR5$ [3] ■C^S*i6iWfi5Hra3b 1 A.«*-r4H 
T. ;fi*#3HrCfflV^4i:, ©3l£S^F-> ? XFjgiP l g-C 

ton. )»«eii*Mg*^^=sr ^ora®*^ tr § . 

V^Jlit*»*'t«HR3« [4 ] XtdMteC [ 6 ] 

[ 3 ] T^tihmmmicomATh^fzm^comm 
mcn£}mtmit>tiz>tmz. lai xmss 

[ 6 ] T^§ix4^^J&#?4TfiraL^^tJ.^ 
fL&m3tf£cr>M.W&fmmM (Delay Time) fc«t*^f^E 
i6tfP$'jm*-g.^T'0.20//mlilTOx^f'-f >7l— /K W 
tO. 18x< miilTC0/F— >Utm$Z$tl&MffiMi\\J:&P?8i 
ISt»TS*S*L4flJJ!«Rttffia^D O F ^JgfiSctli*. 
Jf7fe*^JP^a^B#r B 1^ (Delay Time) tMLT 

izm^com^mi^m^ttz^bizx*). #*. 

MURlRttttK (IS«^RWKitMX(i:*ffi^RMI®± 
H) OfiMtlO^feL^ly^XF^^-ycoiggpcOT- 

[0 12 9] HR3ft [24] t'^§tLS^y-?-a2a 
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WIBSfc^rt-*-** [8] T'SSiil-ty^-ffi^ 
ft. Delay TimeO^f ^SftiK , <)xA-WW 

- fbmiB t &s . i <7>j&&mw> 2 y 

[0 13 0] ttz. HRsS [91 t^^bKo^y 
[0131] mz. HRsS [26] "C^StlS^ j 

IMS, i o^ftWtJi-flftsC [10] xUMfc* [ 2 
8] T^S*t**yv-*ffi*flMEiR4)-i: LT#4i±£ 
ifcfciO. -HR^ [8] x^fihty?~mi^ 

[ 0 1 3 2 ] ft, HRsS [10] T^$fL^^ y v-m 

ffitcft-r . r 6 a**as» 3-8 oMtxmtor^ 

3*5"*. tt^*S&**5<'*XHMR5$ [2] 
[7] T*3*l4'ff«S*ir*-SHR5$ [8] 



[0133] l^l^^ mmmzn^-^mmmm^ 
mimmm^mxum h wzm^- lx a 9 . r s ^>j<5? 

a < , & , , dof t ? - yjEHfc&«tth. 

[0134] ifwmvi/x vrnmrnmrntm. k r 
i m^mTmm^mxxmmMmzi. 

[0135] *fM8W#Mt=o^Tft*«TKW-4 
[0136] 



O N ? o 



[0137] 



0~S« • CH, -fj-SO, 

0 



[=*2] 
hi 



c a . s 0 * 11 



[0138] [5^3] 

(CH S )*C /\l®-A-C(CHi)i - CH a -<f VSOP 




h v 



ch 'HQ-SO,H 



[0139] Kirceteaiv^rjifflMBi^* £TfE5£4 
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k $ro x . mmcom. mmmizmta tx < & . 

[0140] 

- (CH-CH, ) n- 



[5$4] 



0 



+ H, O + H * 



O-CH-CH, 
6 C H « C H j 



- (CH-CH, ) n - 



+ nCH, CHO + n C , H , O H + H ' 



umLxhitmmmmz^, ^i^xmmt^mm 
a mxm y v-oTOffia^e^K^ 

turner x y v fc*t l t 5t mw« & * l t v ■> & 

&ny h 7X h JtL/i^ylW^-y*W§ii 
[0142] laTfcSSfcWL SWL **«RtJfJt«W 

<#IH»itllS5216135* ; K'>N#f^440374-t ) ; ftffl 
^4-211258^18 (7RBI#ffl^5350660-f- ; R#lttft$4 
40374-^-) ; #BBT5-249682-^fg ( S&520 
642#) ; #IB¥4-251259-^&fg ; WBPF10-4882&^& 
# ; #^¥10-53621 ; Y.Endo^ Chem.Pharm. Bu 

11., 29(12)®, 3753H (1981^) ; «aM$. B#4"fc^SS 
f£. 87(10)®, 63W (1966%) ; F.M.BeringeHff. J. A 
m.Chem.Soc.,81®,342m (1959%) ; M.Desbois Bu 
1 1 . Chi m. Soc . France , 1974® , 1956HXi±C . D . Beard 
J.0rg.Chera.,38®,3673M (1973%) *ffcl3tt03F 

[0 144] 

[ mmm ] mmm 1 * y < p-i-x h yx i- ^ y 

yy/p-b Pn^f yX^yy/p-tert-:7h^y.X^ 

y) <o-£j£ 

( 1 ) p-tert - / 1- ^ y X-f- y y 35 . 2 g fcftB£ic7>2 , 2 ' 



J&S-tffc. KJ6»*#SJ», ^^y-7WK^I 1500ml 

jjffiflaSl/OK'J (p-tert-Zh^yx^-yy) 
33.4g£6l?l$)5f; B H B h LXWz„ Mw ^ 20000. Mw 
/Mn 1.90 (GPCS : ^'jXfl/yff) „ 

( 2 ) ±IE ( 1 ) X'%tz U ( P-tert - :/ h * y X^- V V ) 
30.0g Sr-f V7n;v- ;W:=f&}SUtJf§i8 30ml£Jn.i 

T 70~80°C T 4 BffUJfK § « JftSJft, RJGiR* 

/K isoomi >w=aEA, wajft^mx, * 

ift. SffittflltTsKU (p-b Fn^yx -ryy /p-tert 
-7'l^yX^y) 18.8g£Bfc»*ft2: LXft 

tert -7b^f y-X^-y y^i^ffiBicJrt^ii 1 HNM Rffl 
S*^^94 : bXfo-^tz a Mw 15000. Mw/Mn 
1.90 (GPCS: ^'JXfl/ySII) . 

( 3 ) ±IE( 2 ) Tftrt:* U (p-h Fo^fyXf 1/ y/p-te 
rt - 7' t- ^ y Xf - y y ) 15 . 7 g x^/t- bx;yx-x 

i<7)p- Wl/xyx;y*y|gb°y : J~ i yM.U$:'M\}L, M 

a. B H B w$^« wa B B B ^rK. *«t, mj±&mLxtf 

U (p-l-xh^f yXF^yXfl/y/p-b Fn=3fyXf 
U y /p-tert- 7" h yXfl/ y ) 15. 5 g Sfe^ 
B H B t L"C»fc. tl^^'JV-Wp-l-XF^yXF^ 
yXfl/ yffi tp-h FoJf-yXf 1/ y *-fSRWp-ter t 
-7>JfyXfu y#.f£Olf J^it^ti 1 HNM RSUS*^ 
^^30 : 64 : 6tJ&o^ t Mw *tl 18000. Mw/Mn 
1.90 (GPCffi:^'jXfkyli) . 
[0145]1»J2 (p-l-xFdfyXFJfyX 

f-l^y/p-b Hn=af^xf-uy/p-^f-;^f-i^y) to 

(l)p-tert-7>dfyx^-P-y 100g (0.567^) fcp 
-^^/kXf-lyy 3.54g (0.03^;!-) t2,2'-7Vt'X 
( 2-jt f/17a b°^- y BLX ^;t- ) Sri3sjp LT 1 , 4- £y^^ 
"9-y*. aS^lT. 80°CT"6B#rBlfi-^RJtE$4t^. R 
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-c, mx^ttz* waja^rK, *?;->vm$, w& 
mm ( p-tert - z b ^ y x / y y/v-y. /;bx 

U 7" b =Jf yx / y yijifii £ p--* ^PX^- 

l^^mfiO^it^i 1 HNMRiilJJg^^^5 : 5T'tb 
4fc, ^UX/yy£tI^fc L^GPClKOiig 
Mwiift 20000, Mw/Mn 1.90T&-3 Jt<, 

(2) ±IE( 1 >*C#fcstf U ( P-tert -/b^yx-ryy/ 

p-y -?vbx^ v >) 70 g £1 , 4-y/^/y izmm Lm 

IBM 100ml £ Jp jt T70— 80flCT4 HSBlSifPSJES-frJt . 
&mm. KiBm^7K 5000ml ^2:/, ftWS-frfc. w 

^yy/p-Xf-/bX^yy) 47.6g£fiMft* B B B £ L 

£p-x f;ufi/ yip.{i<^ff j&ttPii 1 hnm rms*» 

£>ft95: 5tib^. Mw ft 14500, Mw/Mn 1.89 

(GPCS : i$yx+\,ym») . 

(3) ±IB(2)T1#^*.°'J (p-t Fu^yxf-yy/p-y 
fvbXf-yy) l5.0g£xf-;bb"x/pa:— xA- 3.5g 

ziA-i/'tt-y-y mmuzmmt. z\tiiz*mM.cop-h 

;bxyx;y*ylgbD y'-^AlgSr^jnL, ^T24Kf 
IBHWFRJSS-fcfe. RJE», * 5000ml ttnc&A. B B B W 

WEBft^nx. «ffisa*u-r*u (p-i- 

,X//bX/yy) 11.5g£6fc«^ B B B t LTftfc. # 
t>ixfc *r U "7— Wp-l-X b 3f yx b =3f y x^7- y >-#fi t 
p-b h'n^fyxf 1/ ymzti X tfi>-X ^/bx^y ymGr 

<?M$L)tcM± l HNMRlg!i)^ft35 : 60 : 5t$n 
fc. ifc* GPCflJJg (^ij^fl/yi$) *»£>Mw« 
ft 18000, Mw/Mn(il.86T*fe-5t„ 
[0 146]*B&W3 tf°'J (p-l-xb^fyxb^yx 

fl/y/p-tKn^yXfi/y/xfi/^) <t)-3-j£ 

(Dp-tert-yb^v'X^VV 81. lg (0.46^/b) i;X 
-fyy 4.6g (0.04^) Srffl^TSSaM2<7)(l)i:|SI 
«tfi-&KlBa^««!«*fiV\ ( p-tert-/ b^r 

yxf^y/xfpy) 77.lg£ae»*Jlfclyt*# 

ft o f# fetfutrf? 'J V— COp-tert-7" b ^ yXf 1/ Vf.fi 
tXfl/ y^-fiiOffi^b^i 1 HNM RjBe* 1 ib«»92 : 
8r£>ofc. Mw ft 20000, 1.90 (GPC 

(2) ±IB<l>T#fcitf'J ( p-tert-/ b^yx^yy/ 
X^-yy) 70g£ffl^Tt^MlO(2)fc^«tRJ6 

RmmmzmK #v (p-tHo^yxf^yAf 

yy) 44.0g£&Mft* B B B t LTW^o »£*lfc#U 
v— cop-b ba^yx^yy#fitX^yy#{i<7);ffj£ 
flflM^HNMR*^*^ : SX'h^fz. Mw ft 1500 
0, Mw/Mn 1.89 (GPCg : rfr'jXf-yygiji) . 

(3) ±IE(2)T'#fc^U (P-b b'n^yx^-yy/X^- 
1/ y ) 15. 0 g t b — ;bx//bx— //b 3. 2 g £ffl^T 



( P -l-Xh3f>XhJf yXfl/y/p-t Fn^fyXfl/ 

y/fp» i4.ig^eeMtu#/s„ 

ix^: *° U v — cop-i-x b^yxb^yx/y yip.fi t p- 

^NMRlg*^^ : 60 : 8T*$>-?fz» Mw ft 180 
00, Mw/Mn 1.85 (GPCg : rK'JXibyyfl 

[ 0 1 4 7 ] 4fJ (H-Xb^fyXh^fyX 

f - y y /p- b b n df y X f - y y /p-tert- / b ^ y X 

( 1 ) p-tert-/ h^fyXfl/y 52 . 9 g £SS»-r f7tF 
077>- 150ral^M?$ti:, M*m?IT, -78'CT"n-7" 
f-;kU^^A (1.6raol, n-^-9-y?f?S) 5.5ml 
t, -78- — 72X^2BSSIflB ! PRJ&&-£fc. #fe<^KiS 
^t-70°CT"^ ^ y — ;k 10ml S JiA LTfi-H-KiESrffih 
$ -fr . ^ l ^-CS^-K JEM * y ^ y -;H 500ml A 

L, ±Jl^/77yT— y 3 ytcJ; 0I^^Tf#^tL^AW 
i#tBft£ jSJEBfijft U ( p-tert- / h yxfl- 
y) 51.5g^ee,^H B B i: LTflcfe. Mw *^ 22000, 
Mw/Mn 1.12 (GPC : ^'JXfl/yli) „ 
< 2 ) ±E ( 1 ) Tftfc ?K U ( P-tert -/h^yx^l^y) 
30.0g£-f VTU^J-lVlzMmUmmi 30mlSrjDi. 
T70~80°C/4B§r B imf#R)£S-ti:^. ^Slf*, SO£» 
tR 1500ml ^^iiA, ftSfS-^t. Wtn B a B SrrK, * 
^, JMBSBKLTsKU (p-b Ko^yxf-y y/ P -tert 
-/b^yxf-yy) i9.2g^ Q&ffi^igkb LT# 
to f#^ft?t*fy v— Op-b HD^yXfl/ytfiJ:^ 
tert - 7'h =*r y X^y y^fiCOffiJiSctb^i: 1 HNM RSJ 
5g*^^j90 : 10T*-3>t. Mw *«; 15500, Mw/Mn 

1.12 (GPCft : ^ij^fl/yli) . 
( 3 ) _hlB( 2 ) T#7^^ 'J (p-b K n^fyXfk y/ P -te 

rt-7'h^yxf-yy) 15. 7 g ^xf-^bx/^x— //i- 

3.2g£l£lpyHb 150mHC?§)!fS4t, ctL(;M«*« 
p- h ;px y x;b* y R £ SSfln L , MiST" 6 B#^«tf ^JE 

f*, IS«S»»^rtiy loomUMfSit, tR 

3000ml eKcqA, llfMfc. Wtns B B *rK, 7j<gt, 
SMSLTrKU (p-l-x l^fyx h^f y^fl/ y/ P - 
b Ho^yx^-yy/p-tert-/h^yx^-yy) 15. 
5g £ £tfe*fr3for B h LT#t . f#^tt/c^U V-Op-1- 
xb^yxh^yxf-yyffitp-b Hn^yxf-yy 

mtaatt^p-tert- / b ^ yx^y ymii^s fjictb*^ 1 

HNMRfflSi^^O : 60 : 10T"£>-3 £ „ tt, GPC 
MM (dC'JXf yySrS^P) A'^Mw ft 18200, Mw 
/Mnlil.imbofc. 

[0148] mmm5 -ify (p-i-y. h^y-i-y^;b 
xb^yx/yy/p-b Kn^yx/yy/ p-tert-/ 
b^yx/yy) co-^iS; 

KftW4^)(l)a.tX(2)>|3I«fc:tTfl^-KU (p-b b 
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ndf yx^yy/ p-tert-7- h^yx-^yy) 15. 7g 
£2-;* h^fy-l-rn^y 3.2g5rb7b Kn77V 

120ml izmm l . ; ntwas y^tm^mu 

L, SiaT16^fBHJH ! FRKS-&fc. KJEf*. * 5000ml 

LT^U (p-1-^ h^y-l-y^/l-xl-^ yxf-yy/ 
P -t Fn^yx^yy/ P -tert-:7>^yx^yy) 1 
4.3g£Qfi»*ftfc LT#5t 0 f#^^^U-7-c?)p-l 

^yXf-yyijMa&V p-tert-/ h^yXf-yylp.ficD 
fffiSttWii 1 HNMRi^^fi34 : 56 : lOX'foifz* 
Mw |«J 18000, Mw/Mn 1.12 (GPCft:^'JXf 
yyflP) . 

[0 1 4 9] MjI^J6 rff'J (p-l-XNJfy-n-7W 
^ ^ f- V y/v- b H n * is X ■?- V y/p-tert - y h * 
yx^yy) coilnR 

WMM4cr)(l)&lf(2) tmnizLX%fzXV ( P -h H 
n3fy.X^-y y/p-tert-:/ h^i/X^-Uy) 15. 7 g 
tl-Xl^fy-l-TP'O 1.8gi:§rfflUTKiaf?i|4(^ 
(3) t^MteKfcMfmmZftVK tKU (p-l-Xh# 
j/-n-7n^yXfl/y/p-t HD^fyXfl/y/p- 
tert- 7 is Xi-Uy) 16.2g LT 
. %t>tvfc # 'J V— cOp-l-x h =3f y-n-7n;KJf ^ 
Xf - y y tp-hHa^fv-X^-^ y#4£&t*P-tert - 
7>^yXfl/ y WfiOlf f&itW 1 H N MR||gA^ 
#^23 : 67 : lOT&o^y Mw jfr 18200. Mw/Mn 1. 
11 (GPCft:4fJXfl/ySI) . 
[01 50] ffiii^j7 (p-l-y^n^y/M-^ 
yXh^-yXfl/y/p-t Kn^f y.X^y y/p-tert - 

MitM4«(l)SV(2)^|Sl«^tT#^^y (p-b H 
U^yxf-yy/p-tert-/ h^yxf-yy) 15. 7 g 
t y? n^v^f i/)V bx;yx— f7l- 3.2g fc Srffll vclBS 

M4 co ( 3 ) t ftttc tr RJE&tffWifcfi^ \ 7t° y 

( p-l- y 7 n"v^ y ;y^ yll^yXfl/ y/p- b H 
U^yxf-yy/p-tert-/ h^yxf-yy) 17. Og 

JfiM^t LTftfc. f#<J>ixfc*°y v-cop-l-y? 
n^v^f i^/l^df yx h^yx^y yJp.fi £ p-b Kn^fy 
X/y yWu&Vp-tert- 7"' h i'Af-y y WSOfffiS; 
it^t^HNMRffll^A^**) 22 : 68 : 10T-feofc. Mw 
^18200. Mw/Mn 1.12 (GPCffi: rffjXf I/> 

[0151] mmms *ry (H-xi^yxiJfyx 

-f-yy/p-b FnJfyXfl/y/p-fh7b Hnf7X 
(l)p-7^W^yXfl/y 32.4g£fflV^TSBi^J 

4 o ( i ) t mttz y ey/r^r yfi-^Rjsssvfwi 

£frV\ stf'J (p-T-tr^/yt^y) Xf-yy 31.5gSr 
Lt#/i. Mw #<J 18000. Mw/Mn 1. 
20 (GPCS: -if'jxfuyii) . 
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( 2 ) ±E( i ) xntztf y ( P-r-fe //y^ y xj-y y ) 

16.2g£l,4-y^*^y£i§:j|?U itlaBfi 25ml £&A 
LT 4B#IS*f#ilsiEfi : o fc. BO£rf££i£illf&. * 1000m 

flfcl/CtfU (p-tFnJfyXfVy) 11.4g£fifil& 
*tH^tTf#^o Mw $J 14000. Mw/Mn 1.18 (G 

peg : #vxi-i/ymm) . 

(3) ±IB(2)T'#^^y (p-tFo^fyXfyy) 10. 
8g£l, 4-^^-9- y 72mlC?gJBU 3,4-y'b Kn-2H- 
b^y 2.5g&t/p-r-/kxyx;y*yK • eyy'yio. 
05g£isSflnU 25~3<rcT15l$IBflH ! PRJSS-£fc. SJES 

m£7k iooomi*^?iAt. fttfs-fr, $fmdi&rK. 

#8fe, iSEHBiL/OK'J (p-tKo^y^fi/y/p-f 
l7tFnh"7-;myXfl/y) 10.0gSrSfe^ v 
* B a B t LT#fc„ f#^^4ty^-cOp-b Kn^^f 
lyyip-fitp-T-h^b Fnt5z;Wyxf yyipfi 

COm&itm&HNMRWfefr^ffllQ : 10"C*-ofc. M 
w jfrl5500. Mw/Mn 1. 18 ( G P Cj£ : *°y Xfl/ 

y«P0 . 

(4 ) ±E( 3 ) T»fc# y (p-b K n^yxfy y/ P -x 
15t FDt'7X;myXfl/y) 9.5g fcx^b 

-;t^jr-x;p 2 . 5 g zm^^xmmm 4coo)t mmt l 

a. «EBK«trsKU (H-xl^fyxidfyXfl/y 
/p-h 1' n ^ y Xf 1/ y/p-f 1 7 1 K n f 7 x;l^- 
i/Xi-Uy) 9.9g^efe»* B H st LTftfc. #^ix^ 

*° y op-i-x b yx b yxf y y#.fui; P-b h 

n^fyXfl/ ymfiLKlXp-T" l7tl'ab'7 — ^ 
X^yyWiOlijSit^i 1 HNMRflJ^A.^30 : 6 
0: lOT&oJt. Mw#tl 18500. Mw/Mn 1.18 (GP 

: ^'jxfi/yg?) . 

[0152]M5S^ij9 *KU (p-1-x h^yxb^yx 

: fi/y/p-b Kn^yxf-yy/p-tert-7'h^-y^;i^ 
*/^Jfyxfyy) cD^tfi 
( i ) Kit^j 4 co ( i ) t mmiz Lxmtitf y ( P-tert-y 

l^-yxf-Ky) 35.3gSr-^ V7nA/-/Kdia 

fcW&^mk, * 3000ml4i^4iA. s B B tff§-«y tfffi 
B H B 2riPro. 7K^. jSEBSafcLTuKU (p-bHn=SfyXf 
yy) 22.1g*afi»5feftt Mw#& 1500 

0. Mw/Mn 1.12 (GPCS: ^'JXfl/ylf ) „ 
(2)±IB(DT#^*ry (p-tKo^yXfyy) 16. 
2g^^Btx^7b 60mU^§(||t. 3Iy tert-^/l- 

5.6gs.v/yxf-;yrsy 5.5g^^saL. M?at"4 

t. a-S^r-feby80mU;?M?§-tt. 7ic lOOOnl+tdi 

a. &ffiz^t?z, mm&zim. *jje, jsesskutik 

y ( p-t K nJfy7f 1/ y/ p-tert-y h ^ y X?;y#'x 
/WyXfyy) 12.2g^aMMJ;Ut#?t. 
# tL7tp- bH'n^yx-f-y y #14 i: p-tert-/ h y 
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^)Vtt: — ;M-=3f yxf- y >mi$.commit mt 1 h n m r 

M/&^£>*!790 : IQVfo-ofZo Mw *!; 16700, Mw/M 
n 1.12 (GPCg : ^'J^fl/yf*) . 
<3)±E(2>T»fc*U (p-t Kadfyx^yy/p-te 
rt-7* h y #/ytfx/M-df i/X^-V>) 11 . 4 g fc X* 
/kb-/lx— r/l- 2. 5 g v Srffll vc®BtM4 tf>( 3 ) t m 

h^fyXf I/y/p-t Fn^f y^f l/y/i>- tert-7> 

LTffiofc „ f^futjtf 'J v— <JDp-l-x b yx h y X 
f - y yip.fi tp-t Fn^yXf 1/ y#fi&t£p-tert-:/ 

h 3- Sytf/Vtfx/i^Jf yx^j- y yMMiLCDffif&itmz 1 h 

NMRfJl^A,|t)30 : 60 : 10t*-Jlt. Mw ft 2000 
0. Mw/Mn 1.12 (GPCg : ^'jXfl/ygf) „ 

[oi 53] mmm 1 o ?k u ( P -i-y y dm y/y^ 

^■yXh^fyXfl/V/p-h KCJ^yXf-yy/p-tert 

-7>^y#/yK-/y*^yxf-yy) co-S-jjg; 

SitM 9 CD ( 1 ) RTf( 2 ) fc ftflMC t T# £>*t*>;i? U ( P- 
t Hn^-yXf p y/p-tert- 7" h 3f y ^/ytf'-yy^t 
yx^-yy) 11.4gk yyn^y/Pbxvyx— v^y 
2 . 7 g t £ ffl Ot MitM 4 CO ( 3 ) t L X fflESXf 

iMSM'kftVK (p-l-y^nMy/^yXh^f 
yxf - y y/p-b K n^f y X V/p-tert- 7" h df v 
#;l^Kx/yt=3fyx^-yy) 13.2g*fi*Sf&5fcfii:l, 
t #*> . f# h iXfz # 'J -7— COp-l- A.^ y/y;t 3f y 
ih^fyXfi/yffiip-h Kn^-yXf i/yffiSW 
p-tert- 7" b ^isflJVifs—lVtt yx^-y yipfiOfffS 
JfcJf ii 1 H N M 'RWZfrt&m ■ 68 : 10T& i ti „ M w 
#5 20000. Mw/Mn 1.12 (GPCffi : #iJXf yy 
. 

[o 1 54] aetni i (p-i-yi-^yxi-^y 

Xf yy/p-h Hn^fyXfyy/p-t'-^yiy^y 
PBg tert-7"iHW 

U)*BlW9<0(l)fcH«fcl/r»&*^!K>J (p-b H 
ndfyx^yy) 16.2g t^J^XUl-mm tert- y'i~ 
)V 2.7g&V*7K^K^U'>A 2.5gJ7-fefy 200ml 

rJMU 3000ml tftftAs B B B f/r£^*y tfrtn 

SSrraX. «EE9a»L-CJKU (p-tFn^fy^f 
yy/p-t~;P7iy^ySi tert-7*^;V) 15. 8g 
£afe*fr* B B B i: LTftfc. #^fL3t^U^-<7)p-b bo 
^ y X f - V- y Jp.fi t p- b - )l> 7 x 7 y Bfflg tert- 7'f- 
/WMSWJtjaUfcWi 1 H N M R«IS*»6ft93 : 7 T£> -9 
Jt. Mw *f? 16500. Mw/Mn 1.12 (GPC£: jtf'J 
X/y>1IP) „ 

( 2 ) ±15 ( 1 ) X-% titltztf U (p-b Fo^fyXf 
P-h'-/l/7 x y 4f ^HtSttert-7'>;y ) 13. 2 g fc y f-A- 

t'-;ix-t^ 2 . o g fc * m ^xwmm 4^0) tmm 

tc LT RJ5atf«*81£fr V V *° U ( P-l-y Kyxh 
^yx-?-y y/p-b FoJfyXfl/y/rb-^x; 



tert-7'^/y) 11.0 g S Bftt^ B B B k LT# 
to tl^^'J^-Op-l-^ h^fyXbJf yXf yy 
Jp.fi tp-b Kn^yXf 1/ y-P.fiS.tZp- b— }V 7 x y # 
y-S&l tert-7 , ^;y*eOlfBtfct^{i 1 HNMR}i^ 
^^33 : 60 : 7X'fo-otz<, Mw ^ 20000. Mw/Mn 
1.12 (GPCS : tffJ-X^yfil^) o 
[0 1 5 5] Hgfiftl 2 dfU (p-l-Xh^^Xh=3f^ 
x^i^y/p-b bn^fy-y^-b-y/p-y yy°n^ 0J f y-y 

(DiBi0!9^)(l)i:|HWfc:L'C»6*ufesKU (p-b h' 
o^v-y^-l^y) 16.2gt^t-^ yynbVy 1.3g£ 
Tbhy KXWtCjfflW?*, mCb'jxf;l/7Sy 
1 . 8 g Sr L X 50-55'CT- 5 fif ISBSfFKlE S . <RJE 
|gSr7K 1000ml cf»t?±AL. JJ^f^yf-yayt 
i OHiv^WfeiutWfWSrllMlSr-bhy 75mU;i§ftf 

s*, 7j< soomi pfta/L. Lfc^«ttHi* mm 

mmLXtfiJ (p-b Hn^fyXfyy/p-j vrniK# 

^^'J-e-op-b Kn^f ^xf-ky-P.fiSlXp-- f V7o 
yxfy ymicoWi&ifcmit 1 hnm r!I5£j&> 

0: WX'foitz* Mw $^ 15500. Mw/Mn 1.12 (G 
PCS : *°'jyf-y-yfpi) . 

(2)±3Ul)V%t>1vfciitV (p-b Hn^yy^ixy/ 
p-4" yru^y^fky) 15.0gi;x-f-;l^b— ;yx 
-f-^ 3.0gt*fflv^*tlBtW4<7)(3)fclRHIlfc:UTR 

JtES.Vf^aSrffVV *°'J (p-l-Xh^fyXh^yXf 

l^y/p-b Hn^-yXfl/yyp-f yrn^yxfu 
y) i6.2g£&fi»*ftfci/r«.fc. #^^uv 
— cop-i-xf^f yx b ^yy^u- yep.fi p-b Kn=3fy 
xfiy y-fp.fis.Vp-y y 7°n*^ yy f-y y-PfitoffifiE 

jrb^ii 1 HNMRii^^.^30 : 60 : 10T"&~3 7/ Mw 
18000. Mw/Mn 1.12 ( GPCg : ^'jXfyy 

mm) 

[o l 5 6] WfflHi 3 (p-i-xbdfyxbdfy 
y f - y y /p- t Fn^yxf y y/p-< y yM ;y^-=^ y 
xfyy) co^-Bic 

(DIBtW9^)(l)fcH«tfC»fcjKU (p-b Hn^f 
yXfyy) 16.2gi:S-ft<yV^ ;y 2.3g&t/MJ 
xWSy 1.8gfc£fflWCl!3tWl 2<0(l)f:R« 

y y / P -^ y y a jvx * y x f - y y ) 16 . 2 g * a m% 

* B B B t »6*i^sKU v-fOp-b HnsSf y7f 

y yflit P-<yy/ ;y^^ yx ^-y ymfi^Sjjiclt* 

{i!HNMRMS3&^*!?90 : lOTft-a^. Mw *«J 1600 
0. Mw/Mn 1.12 (GPCg: iKUXfyyfp) „ 
(2)±IE(l)T'#^fL7t^'J (P-b FaJfyXfK// 
p-'vyy/ ;y^-^ yxfyy) 15. 7 g fc xf;H'x^ 
x-7-;y 3. 0 g fc ^ffl t ^TSjg(^J 4 CO ( 3 ) k LT 
KfcRVlkmmZmK (p-l-Xb^fyXlifyX 
fl/y/p-t Kn^f yXfyy/p-^yyW /l-^ y7 
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<7)p-l-x h ^ yXhJfi/Xfl/yffitp-b Fn 
yxfi/ yWiStXp-^y 7/ /M-^f y x^-y y Wi 

^fSjaJcit^i: 1 HNMR||®^S30 : 60 : 10T$>-o 
ft. Mw ft 18800. Mw/Mn 1.12 (GPC£: *°y 

xif-yyfS*p) . 

[0 1 5 7] SWJ1 4 4fJ (p-l-XF^yXf^y 
Xfl/y/p-t Fu^yx-^-yy/p-tfAu-f ;l/^Jfy 
x^yy) co-kiS. 

(immm9co(D tmmizLxn^titz^v (p-t f 

o^yx^-yy) \b.2gbWfc\?r<>u4 )V 2.0gRXf 

hyxf/p/sy l.SgfcfcfflwoBfiWi 2fD(i)fc 

x^yy/p-bv^n^OM-^yx^yy) 16.0g£6 
feS**^ lyC#ft. f#£>tift*?y-?-<7)p-b FD^fy 
x f - y yiMl&tf p- tv \'n ^;y^f yx f - y > mzcoffi 
mtm± i ^nMnm , M.t)^m90: lo-ch^tz. m w ft 

16000. Mw/Mn 1.12 (GPCS : *f!i^f 1/yi 

( 2 ) ±1B ( 1 ) X°% $> iitz * U ( p- 1 K rt * y x?- y V/ 
p- bV S" a -f ;k?J- y xf- y y ) 1 5 . 5 g i; x^-;y b" " ;y 
x~r/P 3. 0 g k £fflV vc«iSW4 C0(3)k mttz LT 

^yy/p-b Fn^yxf-y y/p-bAn-f /M"^ yx 
^y) 16.7g£eiMB5fefti: LTftft. **<3*ufcsf< 
•J v— Op-l-xF^f yxl^y^fyyffitp-h Kn 
y X f - V >mZBlfp- bv s' a -f /M~ ^ y X f - y y 4M£ 
OffJjfc.tWii 1 HNMRM5&^ft30 : 60 : 10T&-3 
ft, Mw *tf 18500. Mw/Mn 1.12 ( GPCg : # 

[01 58] SSBi^J 1 5 U (p-1-X b^f yX h df y- 
Xfl/y/p-bHn^fyXfl/y) co&$, 

(1) jK'J (p-tert-7'"F^yx^yy) [Mw ft 2000 
0. Mw/Mn 1.20 (GPCa:^>jXfl/yli) ; 
H#W3S0f*)Sn 105.9g*ffl^TlBt«9<O(l)kH 

fl/y) 66.3g£fiM&3fof? t fc LTf#ft. Mw ft 140 
00. Mw/Mn 1.20 ( GPC£ : *°yxf-yyfi 

(2) ±IE(l)Ti#^ixft*fU (p-b Fn^fyxf^y) 
16.2 g tXf/lb'x/H- f7y 4.7gi;£rfflV<TKii 

(p-l-XFdfyxF^yx/yy/p-b Fn^yx/y 
y) 18.2gtefiB5feAi:UT»ft. »6tLft!KU"V 
— cop-i-xh^ yxh^yxfi/yffifcp-h Hn^y 
X/yy^fiOttJ^Jt^ti: 1 HNMRI£^^»40 : 60 
"Cft-jft. Mw ft 17500. Mw/Mn 1.18 (GPC 
ScixK'JX-f-lyyWP) . 

[oi 59] w&m i 6 *° y (p-i->r F^yx f 
^yxfi/y/p-bFn^yxfyy) co-S-jjg 



y) 16.2gi:>f V7f;t/b-;ix- x/U 6.5gi;£ffl 

v\ itf'J ( r 1/ V 7" 1 ^ yx 1 y Xf 1/ y/p-b 1' 
n^yx/yy) 19.8g£fifef&5fofl,> LT#ft. f#£> 

tLft *r y cop-i— f v / f y x h df y x ^ y 
hp-b Ka^yx^yy#fi[^|ftS;j:b*(i: 1 hnmr}|iJ 
^#>£>ft40 : 60T*->ft o Mw ft 18500. Mw/Mn 
1.18 (GPCffi:^'jXfyyi¥) . 
[0160] 17 sKU (H-Xl^y-n-rn 

*°Jf yxfyy/p-b Fo^fyxfi/y) o-^-jS; 
K£0il 5c7)(l)Ti#^>tLft^'J (p-bl*oJfyXfl/ 
y) 16.2ghl-x/;y-l-Tn^x;yx-T-;y [f03K 
MIKUPI(«c)»] 5.6sfc£ffllvc«jlW4tf><3)i:|H| 
*£LTRjeXtf«Hyi*fTV\ *?y (p-i-xb^y- 
n-7Wyxf yy/p-b Hn^yxf yy) i9.o 
gZ&&¥j)^mk Lt#ft, W^nftjKU v-Op-1-x 
h^y-n-Tn^= 3 fyx^-yy#fis.tXp-b Ho^ yX 

fl/yffiOMMti 1 HNMRSBej&»ii>ft40 : 60T' 
Jboft c Mw ^ 18000. Mw/Mn 1.18(GPCffi: 

^yx^yyfi*) . 

[0161] MjS^lJ 18 sKU ( p-tert- / h y ^?;y 

*-^yXfi^y/p-bFn^yXfi/y) co-£j£ 
Kii^Jl 5<7)(l)Ti#^ft^U (p-bHo^fyXfy 
y) 18.0gSt/'~MKy' tert-7'f-;y ll.Ogt^fflV^ 
T^iapiJ 9 O ( 2 ) R«C LTKJtB&r/f^lfflSrff l\ 
*f 'J ( p-tert- 7" h ^ y^/^-;^4fyXfl/y/p- 
bFo^fyXfyy) 18.2g*Sfif&5ftfti:UT» 
ft „ f#^fLftrK y COp-tert- 7' h JV^—JV^ 

^yx^yyJUfirisp-b Fa^yx^-yym<ao«jSJt 

HNMRi|IJ^A,^30 : 70T$>~? fz, Mw $^ 175 
00. Mw/Mn 1.20 (GPCg : ^'Mfyyf 

m . 

[0 1 62] MMMl 9 (p-fhybKnbyX 
;^yxf i/y/p-b Kn^-yXf yy) co&$. 
(p-bFn^yxfyy) [Mw m isooo. Mw 

/Mn 1.14(GPCffi:^yxfyy«) ; 
jiOBOSS] 16. 2 g Srl ? 2-y/ b^-yx^y 180mUc^ 
^L. ifLt3,4-y'b Kn-2H-b^y AAgVtXfWSBi 
0. 7ral &Jax.T30— 40°CT15^JS#RJiE§1i:ft . RJCB 
f*. «£Eift«IU ^^Mit^-hy^AT-^fnL. 7j< 2 
OOOmitfWiA, > B #Wft. «fffiA*rKL, 7j<3t. 

«!U-1fJ (P"fl7b KDt7XM^yXf 

yy/p-bKn^fyxfyy) I8.0g*&ft»*fti: 
LTWfto #^flft^y-7-<0p-fb5t Fnb'5-;l 
t^yxfy y*{i5.t>V bKn^fyxfy y#fi<7)« 

jSJtipte 1 HNMRfJJjt*^^30 : 70Tfcr>fz, Mw ft 
18000. Mw/Mn 1.14 ( G P C& : ^° 'J Xfy yfl 

[0163] KJSf!l 20 ^'J ( p-tert- / h # i^x^- 
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yy/ P -h Vn^i/x^w) cos®, 
(Dp-rtf^JfyXfl/y 45. 4g (0.28^^) kp 
-tert-y-'b^yXibyy 21. 2g (0.12^;b) 

*02,2' -TVfc*.x (2->f;k7ne ;tySb<f-;b) £ 
ffl^T MitM 2 cr) ( 1 ) t LT SffiaiA'flMIi^ff 

t\ (p-tert-y/^yx^-yy/p-T-bf-Zb^ 
yx^yy) 59.7 g £Bftt^ B H B hLT#*y f#^tL 
JttfrU "7— COp-T^^^-^X^-Vy^Lkp-tert- 

y b ^ y x^- y ymmmmtmt 1 h n mrisj; 9 

1^70: Mw 15000, Mw/Mnl.75 

(GPca:*"y^fi/>-fii) . 

( 2 ) ±IE ( 1 ) *C*»fc # U ( p- T-fe ^ y y / 
p-ter t - 7' b b ^ f - b > ) 46 . 3 g & V28% TVt- 
T/J< 100ml VTcmV— ;b 300ml 4b 4BWHJ 

L, jm."kT-^YyVbO^UzmmL^ 7j< 5000ml tfJ^a 

>J (p-b bn^yxf-yy/p-tert-/ b^bX^-y 
y) 34.0g^afe^* B a B hLT»Jt„ f#^iX^^°UV 
-Op-tert-y'b^yxf-y yip.fi 2: p-b bu^yy^- 
lxymfuOSj^ltW 1 HNMRillJ^j; D^J30 : 70Tfc 
■ofc. Mw 12000, Mw/Mn 1.70 (GPC^ : ^ 

yx^-yyH2p) . 

[0 l 64] mmM2 l *?y ( P -i-xb^yxb^y 
X^byy/p-b Fn^z/Xj-Uy/p-tert-T'h* i/X 

(Dp-T-fefW^^fpy 48. 6g (0.30^/b) tp 
-tert-Zb^yx^-yy 17. 6g (0.10^;b) 
*02,2'-T7"b"X £ 

ffl v it MjtM 2 co ( i ) fc mrniz&ja&v&Mm&fr -> 
a., di^xi%^tiizwm^mm^r^hy 200*1 

50%y^y-/b7jQf?t 1000ml 41 tSEA. f/fttiL 

fc«ii*x*yM^T»fc«, mmmLxxv ( P -r 

^/b^yxf-yy/p-tert-y/Jf yxf-yy) 5 
9.7g£B&^ B a B t LT#*T. »&*UtaK'J V-tf)p- 
T-b f7M" ^ y^fl/ yffiS l£p-tert -7'1^-y^f 
b ymfuOSjSJtW 1 HNM RMfcfrbffi 3 : 1 
o^. Mw jj$ 10500, Mw/Mn 1.32 (GPC^ : 

yx^-bylPP) . 

( 2 ) ±15 ( 1 ) U ( P-T -b tf-A-3f * yXf b y/ 

p-tert- 7' b b X ^-b V ) 46. 3 g £fflV ^TlBiM 2 
0<8(2)fc|^fcLT^Xtf»M!«*fTl\ stfi; (p- 
tert-yb^bX^-by/p-b Ko=3fyXfl/y) 33. 
8 g * fifiBfafcR t LT#^ . f#^tLfc*f V V-Op-ter 

t-y'b^yx/yyjp.fuS.t/p-b Kn^y^fi/yf 

{fl[<©llJ*il3Wi 1 HNMRafe&»6*l;l : 3t*-9ft. 
Mw I-J8540, Mw/Mn 1.30 (GPCffi:^UXfl/ 

y^P) . 

( 3 )±IE( 2 ) "C4§fc;K 'J ( p-tert-y b * yXfl/ y/ 
p-b b'n^-yx^-by) 26.8g&Vx^/bb— /bx— f- 



)v \.5sh^mvxxmmmAco{3)>mm^hxKmR 

/p-b b'n^yx^by/p-tert-y'b^yx^-yy) 
25. 0 g £ efem* B s B fc LT«^ . f# <3 fife* U v-top 
-l-xb^yxb^bX^yymf4i;p-b bn^bX-b 
b y#f4S.tXp-tert- / b * yXfb yMWffJfcfcb* 
^HNMRMSgjtP^S&lO : 65 : 25X*foit:. Mw jj$92 
00, Mw/Mn 1.30 (GPCS : ^UXfbyS 
*) . 

[0 1 6 5] $5BS#IJ2 2 tf-U (p-l-Xb^fy-n-T 
□^yxfpy/p-t Kn^-yXfl/y/H V7d 

KitPJl 2 0(l)hfBI«tLTf#^fL^*.°U (p-bbn 
^yxf-yy/p— f y/n^yxfyy) i5.0g, 
ynb^yr/bxb b j-ivmfmvjmh 

ISLt#-tl-xh^y-n-7nt;i?n5 

-f b 3.1gS-eyy'y 150ml^, 20~30°CT6B#raMJCE 

WSW4«(3) fcR«fcLTRjEaV««!®**fV\ ^ 
'J (p-1 Xb^fy-n-rn^yXfl/y/p-t Kn 
JfyXf by/p-f yrn^yXf by) 16.5g^ 
mm^^t LT'ftiz. %t>tLiz#V v-cop-l-xb 
^fy-n-rn^yAf yy#fuhp-b KD^yXf 

y ymzmfp-4 yrn^ yxfb ymfi^WBicit* 

IJHNMRI®^^ : 64 : lOT'^^/i. Mw& 18 
200, Mw/Mn 1.12 ( GPC& : ^ijXfb/f 
*) . 

[o 1 6 6] mmm2 3 ^y (p-i-xb^y-n-y 

n^y^fi//p-t bn^yx/yy/p-bvs'n-f 
;b^-^r yxf-yy) co^m, 

mmm 1 4 o ( 1 > t mvtic tr# y (kkp 

dfyx^yy/p-bvsa>f;b^yx^yy) 15. 5g 
hl-xb^y-n-rnb°;by*n^-f b 3.0gtSrfflv^T 

ffiit^j 2 2tH«tu rasarxtMoa ^ ^ , ^ u 

(p-i-xb=^y- n-rn^^fyxfby/p-t Kn^f 
yXfby/ P -hV\'n^;l^yXfby) 16.5gS: 

tasiffet&*afc lt#/c. f#^tL^^y^-c?)P-i-xb 

=3f y-n-yn^^ryy/y yip.fitp-b Ko^yxf 
y y mi&X/p- bv sn >f ;b^-^ y x-f y y #f4olf j&fcfc 

^(i 1 HNMRi|lj5g^A,*tj23 : 67 : lOT&ofc, Mw *«J 
18800, Mw/Mn 1.12 ( GPCffi : ^U^fl- yfl 
?P) o 

M)t^J24 *°y (p-i-xbdfyxb^yx/yy/p 
-hKn^fy^fby/xf by) cD-^-fig 

(l)p-tert-y'bdryxf-yy 81. lg (0.46^&;b) & 
XfX^f-Vy 4.6g (0.04^/b) b^WiV^tzUmMAcr, 

( i ) t mmizm&KmRvmmz'if^ # y ( P-tert 

-7>^yXfb/Xfby) 80.5g*a fea*s B B 
bLXWz, ft^X'ZcotfV?- 7O.Og^MiS0iJ9^) 

( i ) k mmizKfibRmmm lx # y (p-tpa*^ 



Patent provided by Sughrue Mlon, PLLC - http^/www.sughrue,com 



(HO) 300-284482 (P2000-284482A) 



^yy/x^yy) u.og^e^m^mt 

f# h tifz y -7— cop- b F n x u y #4i b x y 

vmiL<nmmkm± i hnm r aB&&»6*M2 = s x-h ~? 

tz» Mw ffi 15500, Mw/Mn 1.08 (GPCg: ^'J 

( 2 ) ±IE ( 1 ) T'#/S tf" U ( p- b F n * yx *h V y /X + 
U'y ) 15. 0 g b b'x/kxf-/lx~ f)V 3.2g£fflWC 

msm 4 <d ( 3 ) t i^*(cRjtssixgBEP! l t *° y ( p-i- 

xh^Xr-drS/x^y/p-b Fn^f^fl/yA 

^y) i5.og^a-fe»* H s H t LT»fc. »6*ut^ 
f - u ymimfx^y ymt^mmtmt 1 h n 

MRH5t^*t>32 : 60 : 8titnfc t Mw %J 18300, 
Mw/Mn 1.06 (GPC& : *°y,Xf-yy(pp) „ 
[01 67] mmM25 # V (p-1 -* r-=Jr yx h^f 
y X -f - !✓ y /p- h Kn^fy^f U y /p-tert - 7/71-X 
f-yy) O^-JS 

(Dp-tert-^ N^yx^yy lOOg (0.567^1/ & 
tXp-tert-y^l-X-^L-y 5.3g (0.03^;l/ SrfflUT 

&v ^•c»4>*ut«fSMr«JliS' T-fe h y 300 g 

50%*? J-)Vy\mW. 2000ml tfCftA, SfitiLfc 

ffiffc** LX*° y ( p-tert- y b * yx^ y y /p-tert - 
T^/kXf-yy) 94.5g£fim3fe a B i; LT#?/ & 
v vcr y 70 g 9«(l)t BKfcRJS 
XtfftffiH LTtf? y ( P-b H n^r yxf- y y /p-tert - 

y^/yx^-yy) 48.5«ta#i»5feAktT»fc. # 

£>iX^ *.° 'J V— iOp-b Kn^y^fl/ y i: p-tert- 
7*f7bX^-y y-f-S^Wfiitirb^ii 1 HNM RS0^jEp£>*?J9 
4: SX'h-otz. Mw *<7 16000, Mw/Mn 1.29 (G 

PCS : rffjxf^yfp) . 

(2)±E( 1 )T1#^^'J (p-b Fn^yxf-yy/p-te 
rt-y"^-)VX^-yy) 15. Og, Tb hT/yfb Ki;* 

9 j-)vmfmc*mb zscmzit. awiyTWfci-* 
HtwcRjsav^Msi lt *° y ( p-i-* i- ^ yx h ^ y 

X ^ y y/p- b h'n^fyXf 1/ y /p-tert -7'f/l-Xf 

yy) i5.8g£aMfr* B H B £ LT#*:„ »&*ifc#y 

V— cOp-l-* N^f yXhJfyXfpyMtp-t h'u^ 
yXf V y.£{&&.tXp-tert- T^/kX^- V y^\imWs$L 
Itmt 1 HNM RHJ5£a»£>jfr30 : 64 : 6tl)-5/t» M w 
ft] 19000, Mw/Mn 1.25 ( GP CS : sK'J X^yy 

mm) . 

[0 1 68] »i}i^j26 ^'J (p-l-Xh^yXh^fy 

xfi//p-b FoJfyxfl/y/T? y;HSv-^a^. 
*y/t/ 

(1) p-tert-7" b ^ yx^y y 176. 3 g (l.O^r/P) SfA'T 
^y;l^ffifjy^a^df^;H6.2g (0.105^/t/ SrW V7 
a^V-7l-250mU;^?t, SSftttT, 2,2 , -7V't"X 



4 v //n — h y /I'Sasan lt75°cc 6 Btpaa^-R^^ 
-ttfc. RJEMSr^iPf*, *^y-;i^*ji?i$5000mi(fW± 

iEBSaHLTsKU (p-tert-T' r-=3f yXf-yy/T? 'J/P 
Bt^^n^^r^;!-) 172. 5g *afe^* B a B i: LTTWfc. 
# 6fLfc-1f 'J V-Op-tert-/ b^yx^-is y^m t T 
9 y ;l-^>- ? n^-df i^; kWicoffi BSctb^i 1 HNMR&t/ 1 3 
C N M Rffl Jg^ 1 ^ *!790 : lOT"^ o 5t . X , ^'JXf l/y 
^M^t LfcGPCaiJ^OlS*, Mw(i^ 20,600, Mw/M 
n 1.55T35-5 3t. 

(2)±iB(DT-#^tLfc*.°y (p-tert-yb^yx^-h-y 

/T 7 V )Vm.y7u^y>V) 130.5gS:ffl^TMitM 
l<^)(2)tH«fcRJC, flWHIfcfrV^ iKU (p-tKn 

df^x^v-y/T^y/ng^^n^^/p-) ss.sg^a 

fe^* B H at #4>^^y^-c7)p-b Ko4fi/ 

x +v ymz br? v)\^is?u^is)\/miL<7ymmk 

y^rS^i: L^GPCMJE^feS, Mw{±*t; 14,800, Mw 
/Mn l.SO-C&ofc. 

0)±BB(2)T»6*Ufe^'J (p-b Kn^y^fyy/7 
^ VlVMytu^yiV) 24.7gS.t K 'X^-;l'bn;txX- 
T-/P4.6 g ^p|gx^;ktc^§^r, P - Y)V^yx)Vfr 

y«e y y-r? ajs^ asjn l , m^t- & ^laatfHKjEs 

■frfc . RJtEM^SjtM 1 cd (3) i; fsiat;5ra t , # V ( p 
-i-x b^y^b^yx^-uy/p-t. bu^yx^yy 

/T9 VfrWyPv^yfls) 26.1gSrS-fe«] v * B B B t L 

xwz. %t>tifzrfv -?-<7)p-i-^b^y^b*yx^- 
yymzbp-t bv^yx^-yymiiMtfT? u>bmy 
? y^mzcomi&itmt 1 hnmr#.ip 3 cnmri 
m^mo 60 : i<rc*o&. x, >j xi-yyzum 

klfcGPCaitOlSft, Mw}±*<7 17,500, Mw/Mn 1.50 

[0 1 6 9 ] SBi#iJ2 7 iKU (p-l-xh^^xh=3r^ 
x^-ixv/p-b HoJfyxfi/y/r? y;HS-f 

-)V) CD^fc 

(1) P -tert-7'>=3r^Xf-lx>'176.3g (l.O^/P) 
] J)UM4 V^;W— ;l-21.9g (0.105^) ^>fVT 

nvw-;l-250mH^fS?L, SS^T, 2,2'-TV"bX 
( 2-* -^;i-rn b^-y^* ) &mu LT75°CT" 6 b# 
IStt^RlSS-frfc. RJ£M^Mii^J2 6^(l)ilMI(: 
3^11 L, *.°y (p-tert-7b*yxi-yy/T7 V )VW. 

-ivx>i-)V) 177.4 g * a-&m* B B B t Ltit. f#^> 

futoK'J -7-<7)p-tert-7" h yXfl/ ymtib T7V 
MkA V ^VP—Z^fi^WfiLtb^ti: 1 HNMR&tP 3 C NM 
RfJJ^*^^90 : 10T"J>ofco Mwift 23,600, Mw/Mn 1. 

60 (gpc&: ^ux-f-yymm) . 

(2) ±IB(1) Tf# fefufcsK 'J ( P-tert- 7" b 4f ^X^- ^ y 
/T9 VJVWM vtf)V-)V) 125.6g^fflUTMit^Jl 

yxi-vy/r? VMSM v#)b->v) 8i.2g*a-fe» 
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p y ir^y jum v Mtffiw>» mtmz 1 h 

: lOT*-^. Mw **) 17,000. Mw/Mn 
1.55 (GPC£: sKU^f-V-yWP) <, 
(3)±IE(2)T#^n/i^U (p-b 

? U/HiH 25.8gS.f f ^;i^b*r:;i^x— -r 

;M.6g*fflV^lBeW2 6<7D(3) fclWcKJ£#lXf» 
1U !KU (p-l-Xh^fyXh^yXfl/y/p-bKn 
^yXfl/y/T^'J/H^ y*7y-/|/ 25.9g£fife 

9 y /UK y /wao^jt^Ji 1 wm.mf x 3 c 

NMR»g3&»i9jK0O : 60 : 10t*-Jlt. Mw W 20,000, 
Mw/Mn 1.55 (GPC^ : JK'J -Xf-lyySP) „ 
[0170] SSBi^J 2 8 *° U ( p-l-X h y-n-7o 
rt^y-x^ y/p-b Kn^fyXfi/y/^^^ij/H 

tert-7''f-/k) CD^fiS 

(1) p-Tb h^S/Xf-lx>-73.1g (0.5^/y) RZfij*? 
9VfUWt tert-7f-/y7.1g (0.05^/y) ^>fV7n^ 
y-;H25mlt?M?L, SfRMsTT/ 2,2'-Ty"b"X (2, 
4-y-V f-/W n — h U /t- ) SrifeOH LT 70°CT" 7 B^IS 
^■RlBS^fea, £0&K£K£ft 2 6 «0 (1) fc 

HL, Jtf'J (p-T^h^yXfl/y/^^^'J/H ter 
t-7>/y) 72.5g£Sfi»5feftfcLT»fc. 

COp-r-bh^f^Xf-P^fiiii^^^U;^ ter 

t-y^}vmtLcom^)tm± i hnmrs.^' 1 3 c n m rsiis^ 

^,^92 : 8tJi-5t. Mw jfa 15,800. Mw/Mn 1.70 (G 
PCS : *°yxf-]xygp0 . 

(2) ±K ( 1) T1# 4> *Ufe »K U ( P- T-fe h ^ x f - k y 

^ ? D /HI tert-7'>/y ) 73 . 0 g £ T-b h yiOOOml tig 

500ral&t^>K5000ral^aA. filtfr. #HU 

*tsf*. r-fef-yi5o»ifcj8w§^ *2ooo i 4> fcftx, 
fttff§*fe. waja&rjRu «j±^ilt^u (p-b 

Vu^i/Xi-\/> / * 9 7 V )Vm.tert-~f l-)V ) 54. 8g 

^ y-X ^ y yip.fi k^y* U;HS tert-7"^;PW30« 
Bfeib^Ji^NMRaS^^^ : Stint. Mw ft 13,20 
0. Mw/Mn 1.60 (GPCffi: ^'1 -X^-P-y^gl) . 
G)±IE(2>T»fe*Ufedf U (p-b Yv*i/X^\s>/X 
99V ivm tert-T^y ) 29 . 5 g Rtfl-x b y-l-7° 
o^y5. 5g tffl^TWtW 1 0>(3> FWtKJE. 

df«J (p-l-lF^fylf^yXfl/ 
P-tert- / h ^ y-# A-tf— /M" =f 
[Mw 20000; Mw/Mn=1.12 : WMM 
jff'J (p-l-y-^n^y-;^^ry-x 
X"fV y/p-ter t -7>JryXf 
[Mw 18200; Mw/Mn=1.12 : »jtM 



HSrfrV\ jKU (p-l-Xf^f-/-n-7n^yXfVy 
/p-b Fo^fy-X^-l^y/^^^ U/H§ tert-7"^-/!-) 
31.5g£Sfii|»5fc&i: Uife. 'J V-CD P - 

1-x b ^ W-Tn^yXf V yffS tp-fch'n^y 

Jt^i^HNMR&t^CNMRffl^^*^ : 62 : 8Tfo 
-ofz. Mw m 16,000. Mw/Mn 1.60 (GPCffi : ^'J7 
^Iy>**) . 

[0171] WmM2 9 #V (p-\-i/9u^i/)VX 
dfyXr-df y-y^yy/p-b YX3^is7^V>/ *99 

(1) p-tert-7'b^y-X^l^y88.1g ( 0. 5^/U) SI** 
^^U;^^f-;l^5.0g (0.05^/k) 2r-fyrnMV- 
;H20raHc^L. Sfim^T, 2,2'-7y't'X (2,4-/ 
^f/W^n-MIrt') ^?3SaDLT70°CT-6B#rBlfi^rR 
JBS*fe«, KfG?K^CB&H2 6 co(l) fcH«£«ia 
L. ^°'J ( P -tert-7-/^yX^Ixy/^^^ V)V8U* 

-<59p-tert-7" b =3f yXfV y#fuk ? ^ U f" 
)Vm5.<7M $L)tm± l HNMR&t/'i 3 C NM RiiS^^^?9 
0: WTfoitz* Mw ^ 17,600. Mw/Mn 1.75 (GPC 

(2) ±12 (1 ) t1# *Ufe U ( p-tert- 7" h y- X f - U- y 
/*99V ^f-fV) 67.5g$rffli/ SitM 10(2) 
klsJKCMJK. (p-tFnJfyXf 
P y/^ * ? y ;bK^< f-^ ) 40. 5 g £ fi-£B*H t L*C 

f#^tL3t:Ky-7-Op-b FD^y7fl/y^fit 
^ ^ ^ y ^K^f-^mfi^SljEib^a 1 HN»aS3&»6*59 

0: 10T£>-3Jt„ Mw ^ 12,300. Mw/Mn 1.70 (GPC 

S ; *ry^^-i^yam) . 

(3) ±ie(2)Tl#feixfc^y (p-b Kn^fyxfl/y/^ 

V)VW.Xi-)V) 23.6gS.y ; /^a^y;bb-;px 

— f;w.og*Mv^-ciBSW i o(3) tmm^zKm. mm 

M^^K tfV (p-\-i^9U^ y7M-^ iyXb^fy-y; 

^l^y/p-b Kndf^f-iyy/^^^U;HStXf-;l') 
26.0gSrafe^B B B i: LT#*y 'J v-£Op- 

l-y-^n^^y^dry-xbdry-x/b-ymfuiiP-b b* 
n^-yxfi/ y-p.fiS.v/ ^ ^ 'J ;Ht^< ^;y^.(4cofflflg 

ibW^HNMR&^'^CNMRill^^^ : 65 : 10T* 
ofe. Mw *tJ 15,500. Mw/Mn 1. 70 ( G P C?£ : *° U X 

[0172] HJfi^iJ 1 TIBfflJS^feJS-S 7tM/y'X 

y/p-b Kn^fyXfl// 
y-x^-b-y ) 

9<5D^y^-] 4.5 g 

h^iyX-f~U y/p-b h'a^y- 

i-y) 

7WJ7- ] 1.5 g 
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\z'X {iy^U^i^)VX)V^—)V) : JTV*?y 
h U 7j:— )VX)V-fr— VJ* • p-h;l/X^;l/*^-b 
h yx^y- ;i-T$>- 



0.3 g 
0.05g 
0.1 g 
28.7 g 



s&3m*mtt& .Ha >m i ( d 

UV-32 ; Brewer Sciensettlk SrEIteM 
^ L , 200°C •C'60#f B 1^ 7b71/-b THD»$5 S^t § £ 
b t,Z i 0 0. 52u m <7>]R« t=ffM§ fltRlfflii 2 ±fc 
Jjei'5'**HHJ«!Hl3fc|lM6»f&U 100°C, 90^* 

XMttl^lt (HI a) . SCKrFXJfyYl/ 
— yXT-y'*— (NA 0.55) £ffifflLTifeK, 248.4 nm 

lb) . ■f-LT 110°C, 90#f^*v r-7*V- 

? fJL rjvij 'J mi&m (2. 38%t- f-^r y^e 

- *7 A K*»fflE ) "C60^IBPS«-r § £ fc J: 

-y3a^ (Hi c ) . ftbtvfiititis&sty—yii 

mVM%CO0.\5fimy4y TV Y X^-X (lilT, 

ftL£i§-3\ 0.18jumL&Sfc*fU ±0.7jum3©e*e 
cOsS-fb^SK . -HMrDOFj&*»£>*Lfc. 

[0173] *»BJi£«S U 5** hfflj£!B9<9ifi*tt£:«[ 



h7U- J-iT'^— ? U 0.40//mM/0.18jumCDL& 
Sf^^^SM«^M)tM (SEM) -C-VN^-^llfffi^ 

[0174] iMzuisx bmmmzm^xmftfrhtum 
mmcom^MM ( p e d ) tdtws^-^isBft 

* M5e l,fc#4 B#ra^S LT i> 0. 18/* m L & S 

[0175] 4fc, ±ia^^Xhffl^^Ti 3 N 4 »K± 

cm^SBfcMTO. 15*i m L& S £ jeBOJgRtllHR L 
fc. ffis f7*-*XtIfL^«^ 0.18jumL&S 
fc*tU +0.7 J «mI|«^TO< > +^DOF 

[0176] sefcJJBV-^ b#W«±IS»LT23'CT" 

K±M±T-vN^->-ffM Litis*, mmytATo. i5u m 

L & S CO^^'Sv ^— y^m\% U 0. 18// m L & ST<7> 
DOFt±0.7/jm|)l f?Jtt£Sttf i .aSFCS) -5 . 
[0 17 7] Mtm\2^2 5 

TiZm 1 —a 1 2 7tM/y'X« 
»S**MKLfc. IS 1 
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Liviw i ouuu, iviw/ivin— i ,yu : S^ieWI i vj>7\\ <j ^r- j 


4.5 


s 


2 










^fl^X) [Mw 18000; Mw/Mn=1.85 : SS*]£#I| 3 K>?K U 


-] 1.5 


g 






0.3 g 








0.05 g 






h y — n-^'-^^/i^T ^ >- 


0.1 g 








0.1 g 






tftv>-^y =L—jv>*ej ^f/^x— r;vT^r- h i 
















-■^ J / p -tert — " r /^Ti^ 






m 


LMw loUUU ; Ivlw/Mn -l.l A : Wjei?'] 5 </J^r* \) s — J 


4.0 


s 


3 


*rt i.p-1- J- r* r y \s *s / p- c f> u =y- v^^a^ \s *s f 
















[Mw 18500; MwMn=L 18 ;HiM8W^y?H 


2.0 


g 






0.3 g 














p- > /]x^C y % /[s7}> ^ — > 


0.05 g 








0.1 g 






7p tf u-^y ^^e; jt^vi^— ^jvT^^r— n 28.5 g 
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[Mw 20000; Mw/Mn=l. 12] 3.5 g 

p-tert— ^ h Syj*^ V 
[Mw 18200; Mw/Mn =1.11 : $£WJ6 ^ V ] 2.5 g 

tr^ (ij-^ ^y^^yyvv^^/y) ^ryV^y 0.2 g 

p-tert— ^7i^-77i^;W^r. • 

p- S/ymy^/y^— h 0.1 g 

^o-.y— Aflft 0-1 g 

7y^*y^^»iBffitt#J [TtT^p a p] 0.1 g 

iMfe*^ 6.0 g 

/□^L/y^y /y^/^ ^/y^— 7>T^ h 22.0 g 



atfU (p-l-^ h^f^fl/y/p-t Fn^fUy/ 

p-tert— "T* h ^ f J* ^Vy) 
[Mw 18000; Mw/Mn =1.90] 4.5 g 

*°y (p-i-^c h^v-cc h^v^y-^y/p-t Kn^y^f yy/p-.^f 

;Wfl/y) [Mw 18000; Mw/Mn=1.86 : MS^J2C^/KU^— ] 1.5 g 

^ (V^n^^v'/v^./v^— /v) yfyV^y 0.3 g 

y^ytf^— h 0.05 g 

iMJfVM* 0.1 g 

7y|rtfy^ -^^ffi&tfc^PJ [rfilp n n ] 0.1 g 

5L»^^VP 6-5 g 

/a tf yy^y f ^/v^c— ^/yri?^— h 22.0 g 
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ffl 


[Mw 18000; Mw/Mn a .12 : iii 1 ] 5.0 


g 


6 


sKy (p-i-^^-yxF^^xf yy/p-t Ko^-v^f vy/p-^y 












[Mw 18800; Mw/Mn -1.12 : Mj^M 1 3 (D$< V ] 1.0 


g 




fcf* tJ^^/l^Aofr =/]>) i?-fy*&> 0.3 g 






h y 7a^^^?A • p- h/UcaV^/Uzft^— h 0.05 g 






■/ d tv y ^ y ^ ^;u^e y ^ f /^-r/vT ^f - h 28.G g 




m 






m 


p-tert— ^ f-^^/Xf vy) 




w 


[Mw 18200; Mw/Mn a .11 : i^ig^J 4 y — ] 4.5 




7 


sKU (p-l-~>^ n^^-^/Pjf^^rr, h^^^^U-^/p-t: Fuar-y 






;*^-y>-/p-tert— ^ h 3r y ^? ;i/ t ^ y ^ f y y ) 






[Mw 20000; Mw/Mn =1.12 : HSMl OCO^y^— ] 1.5 


s 




^ Ci-pt^p^^/v^/^— /i>) ^r/^^y 0.3 « 






p- > U ^u^^cr^/P^/y^^^ a ■ 10 -*y7r^^^ f- o,os g 






7 -r^n ^ > >- 1.5 g 






yntfU-^^y 3 ; ^ f /I^^f ;y/ tf ^ F 27.0 g 
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[Mw 17500; Mw/Mn a. 18 : WiikM 1 5©^U ] 2.5 g 

[Mw 18000; Mw/Mn =1.18 : ^itM 1 7 CO jKIJ^—] 2.5 g 

[Mw 18500; Mw/Mn =1.18 : 9%&ftf 1 6 IW— ] 1.0 g 

X/Vfo^— h 0.05 g 

= ✓^1^ 5 F o.i g 

■/a tf >- ^ y ^ — ;u o.i g 

■fn hf u^^y =i— ;u*ey j* *3-/v=c— ta^t^T— b 28.5 g 



p-tr^A-^j: y ^-yiM tert-^fyy) 

[Mw 20000; Mw/Mn =1.12 : ^itF'I 1 1 <Ot^ V ] 3.5 g 

[Mw 18000; Mw/Mn =1.18] 2.5 g 

tf^ (M-^^/u^^yy^y^^/y) ^r^^y 0.3 g 

p. V ^ n f/U y ^ — /u *? ;7 _-t ^/u- X yv sfc ^ £ A * 

p-h/^y^/^^-h 0.05 g 

7 7^ }-y 5.0 g 

fn ^^?v=e j £ ^/u=c^^r;vr-fr— b 23,5 g 
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ffl 


LMw looUU; Mw/Mn -1.15s : 1 4 <7JZ5 iJ ^r^J 


5.0 




10 


sKy (p-i-^c. ^^riy^ h ^r-y^;^i^>-/p-t: Kn^rV^f vy) 








[Mw 17500; Mw/Mn =1.18] 


1.0 


S 






0.3 s 






^7j:^-p- h y /V^/l^^^A • p- h/V^y^/V^- h 


0.05 g 








0.1 g 








1.0 g 








28,5 g 




m 






m 


^ta^^rV^f 1 V>-) [Mw 18000; Mw/Mn=l. 12] 


5.0 


s 


m 








11 


[Mw 17500; Mw/Mn =1.18] 


1.0 








0.3 g 






^7x^. p . h y /i^^m^^a * p- h/v^.>"^/V3^^— h 


0.05 g 








0.1 g 








1.0 g 








28. 5 g 
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p-tert-^ h^V^f CMw 18200; Mw/Mn =1.11] 4,0 g 

l^^Vp-tert— ^ F^r^f V-y) [Mw 18200; Mw/Mn=1.13] 2.0 g 

tf ^ u^^^/y^A^^yy) ^ry'^y 0.3 g 

XyV^j^— }- o.l g 

aKl? t^^f t^-feg^^— 0.1 g 

g-^ry-io-^atyhny o.i g 

^y^#y-^^^®^t£^J 0.1 g 



(p-i-^c h^yj: h^y^f yy/p-t Ko^-y^f yy) 

[Mw 17500; Mw/Mn =1.18] 4.0 g 

aft I? (p-l-Y V^" h^-y^ h^t^^uiX/p-V: Kn3riyj*^y>0 

[Mw 18500; Mw/Mn =1.18] 2.0 g 

tr* (i,i-^^^vy^^y^/y^:-/y) 5?r^?y 0.3 g 

p- y y A-^7*^^/^r:^ ■ p- V/Vzcy^^^^ - y 0,05 g 
^^gg-l' ^ K 0.1 g 

tf yv^y =t— ^ 0.1 g 

7 y $ y is 1.0 g 

-y 3 ^ tf y-y-^y yy-ey ^^/y^— ^yvTi^^— h 22.6 g 
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p-tert-^ F^fVXf vy) [Mw 18200; Mw/Mn=l.ll] 


4.5 g 


ffl 


aHU (p-l-^ T-3r h ^rV^f L^y/p-t KtJ^V^^v^/ 


14 


p-tert— h V >") [Mw 9200; MwMn=1.30] 


1.6 s 






0.3 g 






0.05 g 






1.0 g 






2S.S g 


n 


(p-l-m h^riy^ h^riy^^-^V/p-h h'D^V^f vy/ 




p-tert— ^ h^^^^v^) [Mw 18200; Mw/Mn=l.ll] 


3.5 g 


W 


aK 13 (p-l-^|-^-y-n^D^>i/Xfvy/p-t 




15 


p-tert — ^ F^r^Xf vy [Mw 18200; Mw/Mn=l.ll] 


2,6 K 






0.2 k 






0.1 g 




p-tert — ^*f/V-7 jz^.}V*J-7 ^=-;V7*jX>ik^t? A ■ p- Y j\s=zzs 








0.1 g 






0.1 g 






0.1 g 






28.5 g 
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p-tert-^ F^fVXf vy) [Mw 18200; Mw/Mn=l.ll] 


4.0 g 




ffl 
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p-tert— ^ ^^V^^t^r^^f 








[Mw 20000; Mw/Mn=l,12] 


2.0 


S 




tf^ ar^/>^/v^— />) 


0.3 g 






fcf* (p-tert- ^^/L-^ a: -/i>) H— K=9 A • p- h/wo- 










0.05 g 






/n fcf U-^^y ^/tf- h 


28.7 g 










m 


/p-K^n-f AO^V^^U'V) 






w 


[Mw 18800; Mw/Mn =1.12 : SSiaM 2 3©^!i ^— ] 


4.5 


g 


17 








[Mw 18000; Mw/Mn=l,18] 


1.5 








0.3 g 








0.05 g 








0.1 S 








0.1 g 






y - -J*f- p ^ ^ f- >- 


0.05 g 








28.5 g 
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'■J^ V i,p -1 -• j— r — ri - • m ?r» ^ \s *s / 






p-fc KP^-i/^f Vy) [Mw 1S000; MwMn=1.18] 


1.0 a 






0.3 g 






0.05 g 




ri vv^r ^ y 


0.1 g 




y ^f^y ^ty^^ss^J 


0.1 g 




7 - z/^f ujp bS 


0.05 g 






28.5 g 








/p«f y^naK^y^yy) 




W 


[Mw 18200; Mw/Mn =1.12] 


5.0 g 
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stf y Cp-i-^ h^y^ h^y^y-y/p-t h'p^-v^f vy) 






[Mw 17500; Mw/Mn =1.18] 


1.0 g 






0.3 g 






0.05 g 




1 i^3ryvv-T 5: y 


0.1 g 






0.1 g 




7 — ^f-u y$ v y 


1.0 g 




?L^f-/y 


3.5 g 




■fvi f i/y^p y ^vy;^— ^/vT^y^— h 
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1.0 g 






0.3 g 
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p-Y y -rrrzH^r W) [Mw 18000; Mw/Mn=1.12] 


5,0 




W 










22 


p-t Ka^V^fVy) [Mw 18000; Mw/Mn=l, 18] 


1.0 


s 






0.3 


E 








0.05 g 






l i^^tsAsT ^ X 


0.1 


g 








0.1 


g 








1.0 


g 








3.5 


g 






fuy^P ;*^vi^n— ^yvT^^— F- 25.5 


g 














m 


p-tert— -? h^VXfvy) [Mw 18200; Mw/Mn=l.ll] 


5.0 g 




m 


(p-l-^- h3rf ^ h^rV-X^l^^/p-t Kn^rV^f vy/ 








23 


^^U-^) [Mw 18300; Mw/Mn=1.06 ; 24 © s# y ^— ] 


2.0 








0.3 


s 






^^jr^/v-p- h y /l/^M^^A * p- h/V3X>-^/W^j^— F 


0.1 


g 








0.1 


g 








0.1 


g 






7 - p ? $ y is 


0.1 


g 






-fn^vistfy =i^^; ^f^x-fyvr^^ N 25.5 


g 
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p-tert— *f^-j\sA**5- \s X) 




ffl 


[Mw 19000; Mw/Mn=l.?!5 : 25 ©jtf U ] 


4.0 g 


24 






[Mw 18000; Mw/Mn=l.lS] 


2.0 g 






0.3 g 












0.1 g 






0.1 g 






0.2 g 






0.1 g 






25.5 g 


M 


stfy (p.i.m f-^ h ^^y^f vy/p-t Kn^-V^f V^/p-tsrt 


m 


F^V^fyy) [Mw 18200; Mw/Mn 


4.0 g 


m 


stf y ( p . i.^i ^-ym h^v'^^i^y/p-t Hn^y^fvy) 




25 


[Mw 17500; Mw/Mn=1.18] 


2.0 g 






0.3 g 






0.05 g 




7 - p y p h 1/ 


0.1 g 






27. 5 g 
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m 








DOF 


M 








(0.18 m m) 




mJ/cm 


# ru L&S 




30 


4 


Cju m) 


2 


2 6 


0.16 


0.18 


0.18 


0.18 


± 0.6 


3 


2 6 


0.15 


0.1S 


0. 18 


0.18 


± 0.7 


4 


3 0 


0.15 


0.1S 


0. 18 


0.18 


± 0.7 


5 


9 6 


0.16 


0.18 


0, 18 


0.18 


± 0.6 


6 


3 2 


0.15 


0.18 


0 18 


0.18 


± 0.7 


7 


3 0 


0.15 


0.18 


0.18 


0.18 


± 0.7 


8 


2 4 


0.15 


0.18 


0.18 


0.1S 


± 0.7 


9 


?, 6 


0.15 


0.18 


0.18 


0.18 


± 0.7 


10 


51 6 


0.15 


0,18 


0,18 


0.18 


± 0.7 


11 


9 8 


0.15 


0.18 


0.18 


0.18 


± 0.7 


12 


3 0 


0.15 


0.18 


0.18 


0.18 


± 0.7 


13 


2 4 


0.15 


0,18 


0,18 


0.18 


± 0.7 


14 


3 0 


0.15 


0,18 


0,18 


0.18 


± 0.7 


15 


3 8 


0.15 


0,18 


0,18 


0.18 


± 0.7 
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t nmMik ( n m L& S) 


(0.18 v m) 




mJ/cm 


U rn L&S 




30 fife 


4NiTO£ 


Cm m) 


16 


9 3 


0.15 


0 18 


0.18 


0.18 


± 0.7 


17 


9 8 


0.14 


0.18 


0.18 


0.18 


± 0.7 


18 


6 


0.14 


0,18 


0,18 


0.18 


± 0.7 


19 


9 6 


0.14 


0,18 


0,18 


0.18 


+ 0.7 


20 


9 8 


0.14 


0.18 


0 18 


0.18 


± 0.7 


21 


9 6 


0.14 


0,18 


0.18 


0.18 


± 0.7 


22 


9 8 


0.14 


0.18 


0.18 


0.18 


± 0.7 


23 


9 8 


0.15 


0,18 


0,18 


0.1S 


± 0.7 


24 


9 8 


0.15 


0,18 


0,18 


0.18 


± 0.7 


25 


9 4 


0.15 


0.18 


0.18 


0.18 


± 0.7 
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22 
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23 
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24 


mm 
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12 


mm 
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mm 
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13 


mm 
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1 7 






14 


mm 




feU 












15 


mm 




feU 













31 






it 




M 




C ju m L&S) 




O.lSf* m L&S (ju m) 






HP SI 


1 & 




1 


3 -jr « 


2 




0.18 


0.18 


0.18 


± 0.6 


± 0.6 


3 




0.18 


0.18 


0.L8 


± 0.7 


± 0.7 


4 


as* 


0.18 


0.18 


O.LS 


± 0.7 


± 0.7 


5 




0.18 


0.18 


O.LS 


± 0.6 


± 0.6 


6 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


7 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


8 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


9 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


10 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


11 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


12 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


13 




0.18 


0.18 


O.LS 


± 0.7 


± 0.7 


14 




0.18 


0.18 


O.LS 


± 0.7 


± 0.7 


15 




0.18 


0.18 


0.L8 


± 0.7 


± 0.7 
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± 0.7 


± 0.7 
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0.1S 
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20 
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± 0.7 
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21 
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0.18 


0.18 


± 0.7 
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22 


mi 
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0.18 


0.18 
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23 


mi 
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0.18 
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± 0.7 


24 


mi 
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0.18 


0.18 
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± 0.7 



[01953* 19 



m 
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mJ/cm 


(Ti I N 0 :0.7,u m 


(0.1 S m m L&S) 










m 
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2 


9 2 
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3 
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4 
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0.15m m L&S 
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ft 
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0.16 m m L&S 


± 0.6 m m 




ft 




ft 


6 


9 8 


0.15 m m L&S 
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ft 




ft 


7 


9 5 


0.15 m m L&S 


± 0.7 m m 


a 


ft 


a 


ft 


8 


9 1 


0.15 m m L&S 


± 0.7 m Hi 




ft 




ft 


9 


9 2 


0.15 m m L&S 


± 0.7 m tn 




ft 




ft 


10 


9 2 


0.15 m m L&S 


± 0.7 fi m 




ft 


& 


ft 


11 


9 5 


0.15 m m L&S 


± 0.7 m m 


m 


ft 




ft 


12 


9 5 


0.15 m m L&S 


± 0.7 m m 




ft 




ft 


13 


9 1 


0.15 m m L&S 


± 0.7 m m 


& 


ft 


& 


ft 


14 


9 5 


0.15m m L&S 


± 0.7 m m 


& 


ft 




ft 


15 


9 4 
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± 0.7m m 




ft 




ft 
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m 




DOF 




m 




m 


mJ/ cm 


(Ti 5 N a :0.7 m m 


(0.1 S fi m L&S) 










m 




















16 


5! 0 


0.15 jj. m 


L&S 


± 


0.7 m m 


& 








17 


2 4 


0.15 m m 


L&S 


± 


0.7 m m 


& 








18 


2 2 


0.15m m 


L&S 




0.7 m m 


a. 








19 


9. 2 


0.15 m m 


L&S 


± 


0.7 m m 










20 


9, 4 


0.15 m m 


L&S 


± 


0.7 m m 


& 




m 




21 


2 2 


0.15ju m 


L&S 


± 


0.7 m m 






& 




22 


9, 4 


0.15m m 


L&S 


± 


0.7 m m 






& 




23 


2 4 


0.15m m 


L&S 


± 


0.7 m m 










24 


9 4 


0.15m tn 


L&S 


± 


0.7 m tn 










25 


?! 1 


0.15m m 


L&S 


± 


0.7 m m 











[oi 97] mi 3—m2 o^^m^mu<mmm2 

*, M^y^^-y^ML, RI*HutfLt"C0. 
15—0. 16// m L&SfcJS&Lfc. *?f 0.18//m L& 
SC>PfL, ± 0.6jumJiUiCDDOF**W^3t. II:, 

4 ^fiagjftf t o . is// m l & s < raffi^ < mm s 

[Mw 17500; Mw/Mn=1.18 : Mit^J 1 5WJ7-] 



Mn.o wjxv mm t t i 8 n 4 ^hb^d^r t ffl v ^ 

jK£5£14i> RISK:* 1 -? it „ 
[0 198] 



4.0 g 



[Mw 17500; Mw/Mn=l . 20 : SBtflaj 1 8 O^f U V— ] 2.0 g 

fx (S^n^v^/kX/k^/lO i?TYX?V 0.2 g 

t'X (2,4-y^f^7x-/UM-;|/) i?TV*9V 0.1 g 

-f'JiHUg 0.1 g 

N,N-y^f;lTthTSF 0.2 g 

rnti/y^ ij a-;wy^f ^x-f;l7-fef - b 28.5 g 



ICL-CA^-yM^ff-jfc. ^rafeH. 30 

mJ/cm2 T"0. 16// m L & S CDrff i^'SP - >- £: jilft L 

#x-'*-^fc£9J#tET : &'C2&-3fc. ifc, 0.18// 
mL&St<?)DOF(j±0.3jumt*)-5)t ( It, 23°C 

dry ( P -fh7t Kne5x;my^fl^//p-t Kn^yXfl/y) 

[ Mw 18000 ; Mw/Mn=l . 14 : 19W?-] 6.0 

fx (1-^^-^X^X/k*— /P) i?TYX?y 0.3 

MJ?!-;^*-^^ ■ p-b;i/xyx/i/*^-l o.05g 

7nfl/y/ij3-M7^fylx-f/l/7tf-b 28.5 g 

aiicyt^-^jattfofc. **Ml6Ss 32mJ/ ftofc. 

cm 2 T'0.18//mL&S^*.^M^^-^SrWftt^^-r Jt«0!l3 T11)S*»^4I/^ rfflJ&Bj£fHSL 

-^-JgRfc&DJWfcFfiT**). 0. 18// m L&S "CO fc. 



6, ±10%J^O^S3a»* I ^£>*U i^yy'Xhi 
ittsPJ 2 ■nBHJ«A*feJS4 !✓ ^'x hffijfiffiiS-fWH L 
[0199] 
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[02 00] 

*°l> (p-tert-rh^X^X/p-t Fn^yXfl/y) 

[ Mw 12000 ; Mw/Mn=l . 70 : MMM 2 0 COtf 1)7-] 
t'X (l,l-yVf;kXf/W/^-/k) isTVX?> 

T n b° U y ^ U r? — /l^E y ^ — x^T-fe -r — h 

miz^f-ymmzn-yx:, -t^sss. sxa. 30mj/ 

cm 2 TD . 18 /* m L & S £ jftfe t t— ; fc =Sr 0 

ffm^HT-^ 0. 16// m L & S liWfRffi*** 1 ^ . 
0.18xtmL&ST-<7)DOF(i±0.1T-S) , 9. .TO 

*°y (p-tert-yh^v-^;^— /k^^^X^-l^y/p-t Fo^fS/X^-Py) 
[Mw 17500; Mw/Mn=1.20] 6.0 g 

t"X (>"?X2^l/)VX)V'fr—)V) isTVXJV 0.3 g 

h^x-zW;^-^- h^/^a^^yxMt—h 0.05g 
Tnt'l/y/iJ^-zt/^y^f^x-f^-fef-f 28.5 g 



6.0 g 
0.3 g 
0.05g 
28.5 g 

[020 1 ] 



2 T'0.20//mL&S^ft?ftL3t (i§3l#fl£t£) A\ 0.18 



[0 20 2] J:[»J5~2 6 

itKO^ S21-i28 CD#fflffefr>^j£S !✓ ^'X h $1 

&m*?fifz* fmmm$i2 9&xm3o tz^rt. m. 

2 1 



Jrb 


(p-tert-^' Y-Zcl/^Uls/p-t Kp^^fvy) 








[Mw 12000; Mw/Mn =1.70] 


6.0 g 


m 




0.2 


g 


5 




0.1 


X 






28.5 


E 


it 






IS 


p-tert— ^ h^r->'i7^^n/V^-^->-^,5 i V'^) 








[Mw 20000; Mw/Mn =1.12 : W&ffl 9(D^V ] 


6.0 g 


6 




0.2 


g 






0.1 


g 






28.5 


g 


it 


JtHy (p-1-^ h^>^ h^X^u^/p-t KT=J^rv-X^U^) 






t& 


[Mw 17500; Mw/Mn =1.18] 


6.0 g 


#j 




0.2 




7 




0.1 


S 






28.7 


g 


it 






tfe 


[Mw 18000; Mw/Mn=1.85 : 3 CDzK »I ^— ] 


6 


■0 g 






0.2 


g 


S 




28.7 


g 
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^y (p-l-^ h^ry^ K^v^fu- >Vp- 1 Ko^yxf i/y/ 








m 


p-tert— ^ h ^ V >-) 








m 


[Mw 18000; Mw/Mn =1.90 : WtM KDtfD^T--] 




3.0 


g 


9 




0.3 


g 






-^ta f V^^U ^ — ^/ > ^/Vct— TVVTi?^— b 28,7 


g 
















p-tert— ^ h^r^J^^V^) 










[Mw 18200; Mw/Mn =1.11 : MieM 4 ©tf? JJ ^ — ] 


4.0 


g 


10 












[Mw 17500; Mw/Mn =1.18] 


2.0 


g 




bvx (by # trtr>^/^> -s-^y/yy 


1,1 


g 






MJx^y^r^y 


0.1 










E 






>j?y (p-i-^ b*??/^ ^->-x^u->v'p-t Kp^f u^/ 








is 


p-tert-^ h^-y^f-yy) [Mw 18000; Mw/Mn=1.90] 


4.5 g 




til 


>Ky (p-1-^ h^y^ h^f^^/p-t Kn^yxfL^y/ 








U 


p-tert- •? b^UX^U^) 










[Mw 9200; Mw/Mn=l.S0 : $^it^J 9, 1 JJ ^ -] 




1.5 


g 




v^^^-.^yu-p- 1- y/yj^^y>K— ^ A ■ p- h/i^c>'^/u^^— h 


0.3 


e 








SS.7 


g 
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Jt 






p-tert— 7^ h^rVW V^) [Mw 18000; Mw/Mn=l. 90] 4.5 g 


m 




12 


p-tert-"/ h^^f uy) [Mw 9200; Mw/Mn=1.30] 1.5 g 




tr^ (1,1-^^^/^^^^^-/^) ^ry>?y 0.2 g 




tf^ (p- h/vcc^x/u^^/u) ^ry>^y o.i g 




-jfu tfV^^U TVULTirf^- h 28.5 g 






m 


p-T h^t Kn^7^t^^fvy) 


m 


[Mw 18500; Mw/Mn =1.18 :$Sit^jS©3Ky^ -] 6.0 g 


13 






1,2,3- hV* ^sMls 0.1 g 




■/p fcf v^^ry ^^vvcc— tryvrir^— h 2S.7 g 


.PL 


at* D rT /- 11 r y s\ j p- t: r- m ^ryAy L^-^j* 


m 


[Mw 17500; Mw/Mn =1.18] 3.5 g 


m 




14 


[Mw 18000; Mw/Mn ^1.18 : ^5t$J 1 7 ffl^U^— ] 2.5 g 




MJ 7ai^^^p5^^->A ■ hU^/VtP^^^/k^-h 0.2 g 
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p-tert— ^ h^-vxf vy) 




w 


[Mw 9200; Mw/Mn=1.30 : i^iiM 2 1W^!)v^] 3.5 


g 


15 


(p-i-^. h^riy.^ h^riy.^^i^^/p-t Ku^-y^f yy/ 






p-tert-:/ b ^ y^;l/^^yVt^y^f V 






[Mw 20000; Mw/Mn =1.12] 2.0 


g 




stf y (p-W b^-y^ h^iy^u-y/p-y Kri^y^^u-yO 






[Mw 1S500; Mw/Mn =1.18 : £&3£rM 1 6<£>2Ky-?— ] 1.5 


g 




fcf;* (y^n^^v^^/^^) v'T^^y 0.3 g 












^A'^— h 0.15 g 






yta tfu^^y =i— /u^&y fyi- r/v/tf- h 28.0 g 




J£ 






«5 


p-tert-^ h^yXf V>0 [Mw 18200; Mw/Mn=l.ll] 2.5 g 






stfy (p-i-^ h^v^ h^-y^^^^/p-t Hn^y^f yy/ 




16 


p-tert— y^ h v^'^'^ v^f yy) 






[Mw 20000; Mw/Mn =1.12] 2.0 


s 




sKy (p-i-^^y-n-yn^^yxfi/y/p.t Kn^fyy) 






[Mw 18000; Mw/Mn=l, 18] 1.5 


g 




fcf^ Tn^fyis/lsXA'&i^/l') i?7^^y 0.3 g 












^vsftjfc — h 0.06 g 
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Jt 




& 


p-tert--^ h^^Xf [Mw ISOOOj Mw/Mn=1.90] 4.5 g 


M 




17 


p-tert— ^ h^V^f V>0 [Mw 9200; Mw/Mn=1.30] 1.5 g 




fcf^ t^-^^r *y jV^JU'fczz-jV} v'Ty^V 0.3 g 








^yV^^— > 0.1 g 




:/p tfU-^^y ;^ry jt^vi-oi— vvVTIZ^— S 28,6 g 


Jt 




16 


— 37 s " h dr^^^ V>^) [Mw 18R0Q; Mw/Mn =1.11] 4.0 g 


M 


tf!) (p-l-^ h h ^ ^ y/p. t Kn^^^ky) 


18 


[Mw 17500; Mw/Mn=l. 18] 2.0 g 




If* n-^^r^y>^A'^ny>) ^ ^ ^ > 0.3 g 








0.05 g 




7 -;/^a ? ^ h -y o.i s 
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[0 2 12] 4fc s Jt>RCTl-3, i&Ml 2-1 3, 
JtKM 1 9 SX^bteM 2 1-2 2«r-J *-?#R* El 2 
fc, Jt«J0!l4 - 6 3LVXH&M 2 3-2 4 <9«3[ § J&Ki 
H 3 , ttmm 7 . Jrb^^iJ 9 , JtRfll 1 1 0MM 1 
4<7)ffM^a^H4^. ifctt«8, OMM 

15-18, Jttfifll 2 0 RTfttHM 2 5-26 c^TE?^ 

[0213]i2 92StVH2->-H5 3&»i9^4>*«3r*n<i 



ass u ^x h ajaawiaeBScStt^fiT* ^ . 

[0215] JtKfiaj 15—1 8&l£fctR0!l2 0 — 

T^O. Delay Time69i£flP£^(tT^S £ t 
[0216] ifc, HJfc#l2 5 fc JtRP! 1 8&tPJt«ffl 
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0. Jfffcttffi, DOF, ^-^J&K&tfDelay Timec?) 
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^U^— K 0.05 g 

■7'h7^W^!?At Ko^yK 0.1 g 

/a bV^y ^ 7 j ^/Vji— ^ryVTir^— h 28.7 g 



[Mw 18800; Mw/Mn =1.12 : §ffi$] 2 3CD*K1J^ — ] 4.5 g 

*U (p-l-^ H^^-n-^tzjH^v-^^r-^/p-t Ktr^f^^u^ 

[Mw 1SO00; Mw/Mn=l IS] 1.5 g 

tfx (v^ u^^v-y^/v^^/v) ^ry^^y 0.3 g 

-J y =r. =-;V- p-h V yv ^ — # A • P - Ny^:r. yi-zft^- - F 0.05 g 
i?^n^^T? ^ 0.1 g 

7yMty ~*^ftffif£*m 0.1 g 
y — ^^t=r =7$ 0.05 g 

/a fcf V>"^y yi^/ >^/lcc— x^Tir^— h 28.5 g 
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W 


L1V1W lO^UU, IVlW/lVin -l.LA . ^;JElv"J £■ & v ^ ^ 'J " J 


O.U 


g 


44 


V i,p -1 -• j— r — ri - • m ?r» ^ \s *s / 








p-fc KP^-i/^f Vy) [Mw 18000; MwMn=1.18] 


1.0 


g 






0.3 g 






;/7j:^-a - b ]} /y;*/VJft^^ A • p- Y/V^ls^/Vfc^--- b 


0.05 g 








0.1 g 






y ^3f^*ry ^ty^^ss^J 


0.1 g 






7 - z/^f uy £ b^ 


0.05 g 








28.5 g 












/p-y y^naK^y^yy) 






m 


[Mw 18200; Mw/Mn =1.12] 


5.0 


g 


45 


stf y Cp-i-^ i-^y^ h^y^f i-y/p-t h'p^-v^f vy) 








[Mw 17500; Mw/Mn =1.18] 


1.0 






tf;* (-y# ^/yV^y 


0.3 g 






t^y^^/^-p - b V /1-X/V^^t> A • p- l-A^yX/I-^^- - h 


0.05 g 






v^y^ i j^-^y/vr 5; y 


0.1 g 








0.1 g 






y -zf<5-uy$ b y 


1.0 s 






?L^f-/y 


2.5 g 






-y^ t'uy^p y ^/y;^— ^/vT^y^— b 


26.5 g 





[0237]i 4 0 



01 

46 



p-tfy* n ^ /y^y;*^ yy) [Mw 1S500; Mw/Mn=1.12] 5.0 g 

[Mw 17500; Mw/Mn =1.18] 1.0 g 

tr* (i/^a-.^r^yxM^y) y/y>^y 0.3 g 

y 5 ^^— /V-p - h Tjy^^/v^ — V A ■ p- hyv^yy^y^^^ - - b 0.05 g 



y yy rr^^^yr ^ y 

7 - 3^ fy 

?Lgg^^/y 

y" t° yy y 1 y ^-y-e; y fyx- •^yvT^y i — h 



o.i g 

1.0 g 

1.5 g 

27,0 g 
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[02 39] m 4 











p--T / / n/n3ry/,7V/j LMw loUUU; Mw/'JVln— l.l^J 


5.0 




W 


^ y (p-l-^: h^y - n-yUAh:? /^ ; \y y / 






47 


p-t: r \-i y y y) livlw louuu, Mw/JViri— l.ioj 


1 .0 


s 






0.3 g 








0.05 g 






i/i^ i i^^yjvy * x 


0.1 g 








0.1 g 








1.0 g 








3.5 g 






■/n t'uy^p >t ^ /y — ^ yy r ^ ^ — h 


25.5 g 










m 


p-tert— h^VXfvy) [Mw 18200; Mw/Mn=l.ll] 


5.0 g 




m 


(p-i-^- h3rf ^ h^v^f v^/p-t Kn^-v^f vy/ 




48 


^t^l^V) [Mw 18300; Mw/Mn=1.06 : B&fcffl 24 <D#V 


-] 2.0 


g 






0.3 g 






^s^A-p - K y /y-x/v^^^ a ■ p- h-yyzo-x/y^;^— K 


0.1 g 








0.1 g 








0.1 g 








0.1 g 






-_/y? tf W-^^y ^ y ^ f ;y^r;vTizr- h 


25.5 g 






m 








-/f-^r^^f Vy) [Mw 18200; Mw/Mn =1.11] 


4.0 


g 




sKy (p. l.^. h^sxai h=^y;*^ yy/p. t F^^V^^w) 






49 


[Mw 17600; Mw/Mn=L. 18] 


2.0 


g 






0.3 g 






i?7x^;v- p - h y /y^/y^^^A - p. y ji^^y ^/ui^^- - Y 


0.05 g 






hy^ [2-(2-t< h^^h^/)^r?y] 


O.OBg 








0.05 g 






7 - p ^ $ y y 


0.1 g 








27.5 g 





& 43 



Patent provided by Sughrus M\on, PLLC - iittp://www.sughrue,com 



(?7 8) )00-284482 (P2000-284482A) 











m 








M 


[Mw 17500 ; Mw/Mn=1.50 : 2 6<D^V^- 




4.5 g 


50 








X ^ U >/p -tert-^ h s^Sob/VaJi - jVf ^ VJ* ^ U >0 








[Mw 20000 ; Mw/Mn=1.12 : $£3gffl| 1 0 <D'F U ] 




1.5 g 




hf* (l,l-i?>:^vVni^v^7U-^nyU) ^r^^y 


0.3 


g 






0.05 


g 






0.02 g 






0.1 


s 






0.1 


g y - f^-Xi 




7^ 0.05 g 










27.5 




mm 


sKU (p-l-^ h^V^ N^>^^U;x/p- 1 K^r^^f V^/ 






m 








51 


[Mw 20000 ; Mw/Mn=1.55 : 2 7 ©tf? U 


] 4.5 g^ D y (p-i- 












[Mw 1/500 ; Mw/Mh=1.18] 




1.5 g 






0.3 


g 




V^^^/V-p- h }} jVPiA'tii^ty J* - p- k 


0.05 


s 






0.02 


g 






0.1 


g 






0.1 


g 






0.1 


g 






27.0 


g 
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m 45 



mm 






m 


^ ^ ^ y /uWt tert-^^-/>) 






52 


[Mw 16000 ; Mw/Mn=1 .60 : 2 8 GOtf? U ] 


G.O 


g 




tKU (p-l-^N^-V-n-^tf^^^^V^/p-K KD^r^Xfvy) 






[Mw 18000 ; Mw/Mn=l IS] 


1.0 


g 






0.3 g 
















0.05 g 








0.1 g 








0.1 g 








0.2 g 








26.5 g 




mm 


iKy (p-l-v^ n^^r^/vn^ h^v^^UVyp-fc: Kn3f 


is 




m 








53 


[Mw 15500 ; Mw/Mn =1.70 : fJit^J 2 9 Z>tf y ] 
J#y (p-1-^ h^-v-^i h^V^^vi-Vp-K Kn^^^) 


4 5 


g 




[Mw 17500 ; Mw/Mn =1 18] 


1.5 


E 






0.3 g 
















0.05 g 








0.07 g 








0.03 g 






S~3tZ'&5tm&£ffl o.i g 








y —~?^u r >- 


0.2 g 








26.0 g 






mm 








m 


y /vifcv^n^v/^ 






54 


[Mw 1/500 ; Mw/Mn=1.50] 


4.5 


g 




[Mw 1/500 ; Mw/Mn=1.18] 


1.6 


g 






0.3 g 






v^^^^-p- h U/V^./^?^^^^ - p- h 


0.05 g 








0.1 g 








0.1 g 








01 g 








27.0 g 





[0240] ±TMRLfc#P5^ HIj&^fflUTi^ 
IlK±JK±^fF«Sm^^4 6-«5 1(I, ifc, T i 



* 46 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



(8 0) )00-284482 (P2000-284482A) 



m 








DOF 








NfRir t mm&it ( & m l& s) 


(0.18 m m) 


M 


mJ/ cm 


j« m L&S 




30 


4 


(m ra) 


29 


9, 6 


0.16 


0.1S 


0.18 


0.18 


± 0.6 


30 


2 6 


0.15 


0,18 


0,18 


0.18 


± 0.7 


31 


3 1 


0.15 


0,18 


0,18 


0.18 


+ 0.7 


32 


2 7 


0.16 


0 18 


0 18 


0.18 


± 0.6 


33 


3 3 


0.15 


0,18 


0,18 


0.18 


± 0.7 


34 


3 2 


0.15 


0,18 


0.18 


0.18 


± 0.7 


35 


2 6 


0.15 


0 18 


0.18 


0.18 


± 0.7 


36 


?, 3 


0.15 


0,18 


0.18 


0.18 


± 0.7 


37 


2 6 


0.15 


0.18 


0.18 


0.18 


± 0.7 


38 


3 0 


0.15 


0,18 


0.18 


0.18 


± 0.7 


39 


2 6 


0.15 


0,18 


0.18 


0.18 


± 0.7 


40 


3 2 


0.15 


0,18 


0,18 


0.18 


+ 0.7 


41 


9, 8 


0.15 


0,18 


0.18 


0.18 


± 0.7 



[024 1]* 47 



m 








DOF 


m 






mm tmmmti p. mL&s) 


(0.18 m m) 


M 


mJ/ cm 


/i m L&S 




30 &m 




(mhi) 


42 


2 6 


0.15 


0,18 


0,18 


0.18 


± 0.7 


43 


5> 8 


0.14 


0,18 


0,18 


0.18 


± 0.7 


44 


6 


0.14 


0.18 


0.18 


0.18 


± 0.7 


45 


2 6 


0.14 


0,18 


0,18 


0.18 


± 0.7 


46 


5> 6 


0.14 


0,18 


0,18 


0.18 


± 0.7 


47 


5> 8 


0.14 


0,18 


0.18 


0.18 


± 0.7 


48 


2 8 


0.15 


0.18 


0.18 


0.18 


± 0.7 


49 


2 7 


0.15 


0 18 


0 18 


0.1S 


± 0.7 


GO 


2 8 


0.14 


0 18 


0 18 


0.18 


± 0.7 


51 


?, 8 


0.14 


0,18 


0,18 


0.18 


± 0.7 


52 


9 7 


0.14 


0,18 


0,18 


0.18 


± 0.7 


53 


3 2 


0.14 


Q 18 


0.18 


0.18 


± 0.7 


54 


2 7 


0.14 


0,18 


0,18 


0.18 


± 0.7 
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m 

#a 

m 










ft 








29 


mm 




fe U 




42 






feU 


30 


mm 




feu 




43 




a#? 


feU 


31 


mm 


&m 


feU 




44 


mm 


a& 


feu 


32 


mm 




feU 




45 


mm 


a£? 


feU 


33 


mm 








46 


mm 


a£? 


feu 


34 


mm 




fe u 




47 


mm 


&m 


feu 


35 


mm 




fe u 




48 


mm 


a£? 


feU 


36 


mm 


mir 


fe u 




49 


mm 




fe u 


37 


mm 


&u 


feu 




50 


mm 


a& 


feu 


38 


mm 




feu 




01 


mm 


a#? 


feU 


39 


mm 




feu 




52 


mm 


a£? 


feU 


40 


mm 




feu 




53 


mm 


a& 


feu 


41 


mm 




feu 




04 


mm 


a^f 


fe u 


m 


4 9 






[0244] St 


5 0 







m 






it 




M 




C ju m L&S) 




O.lSf* m L&S (ju m) 






feu;i 


1 




1 >rft?& 


3 ^r^# 


29 


&u 


0.18 


0.18 


O.LS 


± 0.6 


± 0.6 


30 




0.18 


0.18 


0,18 


± 0.7 


± 0.7 


31 


ASf 


0.18 


0.18 


0,18 


± 0.7 


± 0.7 


32 


AS* 


0.18 


0.18 


0,18 


± 0.6 


± 0.6 


33 


A& 


0.18 


0.18 


0,18 


± 0.7 


± 0.7 


34 


Afr 


0.18 


0.18 


0,18 


± 0.7 


± 0.7 


35 


A& 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


36 


$LU 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


37 


&u 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


38 


&u 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


39 


a*f 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


40 


a&- 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


41 


a&- 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 
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m 






ttJ*ll*ra*DOF»fc 


m 




(jLtm Li&S) 




0.18//mL&S (#m) 


m 


















SPif 


1 trM& 




1 




42 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


43 




0.18 


0.18 


n i s 


± 0.7 


± 0.7 


44 




0.18 


0.18 


n i ft 

U. Lo 


± 0.7 


± 0.7 


45 


mi- 


0.18 


0.18 


U. lo 


± 0.7 


± 0.7 


46 


mj 


0.18 


0.18 


n i & 

|J, lo 


± 0.7 


± 0.7 


47 


m& 


0.18 


0.18 


0 18 


± 0.7 


± 0.7 


48 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


49 


m& 


0.18 


0.18 


□ is 


± 0.7 


± 0.7 


00 


a# 


0.18 


0.18 


0.1S 


± 0.7 


± 0.7 


51 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 


52 


m& 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


53 


mt 


0.18 


0.18 


0.18 


± 0.7 


± 0.7 


54 




0.18 


0.18 


0.18 


± 0.7 


± 0.7 
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m 








DOF 


m 




1& 






MJ/cm 2 


(Ti 3 N 0 :0.7m m 


(0.1 8 m m L&S) 










m 




mm) 














29 


2 2 


0.16 m m L&S 


± 


0.6 m in 


ft 




ft 


ft 


30 


2 2 


0.15 m m L&S 


± 


0.7 m m 


ft 




ft 


ft 


31 


2 4 


0.15^ m L&S 


± 


0.7 m m 


ft 


&■ 


ft 


ft 


32 


?. 2 


0.16 m m L&S 


± 


0.6 m m 


ft 


& 


ft 


ft 


33 


9. 6 


0.15 m m L&S 


± 


0.7 m m 




ft 


& 


ft 


34 


2 5 


0.15 m m L&S 


± 


0.7 m m 


ft 


ft 


ft 


ft 


35 


2 2 


0.15 m m L&S 


± 


0.7 m m 


ft 


ft 


ft 


ft 


36 


5? 2 


0.15 m m L&S 


± 


0.7 m m 


ft 


ft 


ft 


ft 


37 


?> 2 


0.15 m m L&S 


± 


0.7 m m 


ft 


ft 


ft 


ft 


38 


?> 5 


0.15 m m L&S 


± 


0.7 m m 


ft 


ft 


ft 


ft 


39 


?! 2 


0.15 m m L&S 


± 


0.7 m m 




ft 


ft 


ft 


40 


SS 5 


0.15 m m L&S 


+ 


0.7 m m 




ft 


ft 


ft 


41 


« 4 


0.15 m m L&S 


± 


0.7 m m 


6 


ft 


ft 


ft 
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m 






DO F 


m 












(Ti a N a :0.7ju m 


(0.18 ^mL&S) 




























42 


2 2 


0.15m m 


L&S 


± 0.7 m m 


M 


*2 
#f 


eg 




43 


?, 4 


0.15m m 


L&S 


± 0.7m m 






m 




44 


2 2 


0.15 ju m 


L&S 


± 0.7m m 










45 


5! 2 


0.15m m 


L&S 


± 0.7m m 










46 


9, 2 


0.15m m 


L&S 


± 0.7m m 






a 




47 


V, 4 


0.15ju m 


L&S 


± 0.7m m 




ft 


& 




48 


2 4 


0.15m m 


L&S 


± 0.7m m 




ft 


a 


ft 


49 


2 2 


0.15m m 


L&S 


± 0.7m m 


m 


ft 


m 


ftm 


50 


2 6 


0.15m m 


L&S 


± 0.7m m 




ft 




1 AT- 


Dl 


2 6 


0.15m m 


L&S 


± 0.7m m 




ft 






52 


« 6 


0.15m m 


L&S 


± 0.7m m 


m 


& 




53 


3 0 


0.15m m 


L&S 


± 0.7m Hi 




ft 






C4 


2 7 


0.15 m m 


L&S 


± 0.7 m in 











Pitt h Iri^Stt t> RMR:A»o tz . 
[0249] J;b»J2 9 TfEfflJjfcS^J&S l^'X 1-ffi 

[0250] 



[0248] m4 b~~m<5 3frt>mt>frt?:tu<mmm2 
9-54 oMtLco u vx v msM t> mmm lco^titm 

*, fiS^y&V-yJML E«l»jhl!Lh*CO. 

15—0.16/xm L&SSrMtL^ 0.18jum L& 

SfcSL, ± 0.6//miil±<7)DOF5&i#^tL^ o SStC, 
4 ISO l&jftT & 0 . 18// m L & S < ffiSSr < fftt $ 

<^iMit>BK)4>il**»r>«:. isoffl. Hjffi^j2 9-5 4 

(p-l-xh^j/xh^fyxfi/y/p-t Fo^j/Xfi/y) 

[Mw 17500; Mw/Mn=1.18 : W&MM 1 SOrKUv— ] 4.0 g 
*°>J (p-tert-^'h^v^;^— /W^yXf l^y/p-t PnJfyXfl/y) 

[Mw 17500; Mw/*i=1.20 : ffiJtWIl 8<7)^U V— ] 2.0 g 

fx (S^n^^/PX/t^xyl-) ¥TV*9> 0.2 g 

t'X (2,4-^^71- )VX)Vfo—)V) VTV*9V 0.1 g 

■VVi-JlM 0.1 g 

h y-n-7'f/l/7S> 0.1 g 

N.N-y^f/lT-bNTSF 0.2 g 

re ti/y^ i; 3-;^y^f ^x-f ^r-fef - h 28.5 g 



±ie«^ h f& h v i?x v Mtm & m v > x mm 1 1 m 

mJ/cm 2 T-0. 16/<mL& SeytfS/mW—y&WkLt: 
^f-A-W^jrWWt^o^. 4fc, 0.18/* 
mL&ST'«DOFIi±0.3jumt'l)"5t t St. 23°C 



[0 2 5 1 ] Jtl$E0i 3 0 TiE4&fifci&>£ JfcS U ^'X h $1 



jtf'J (p-t h7h Kah^-zlt^yXfl/y/p-h Kn^X-f-fy) 

[Mw 18000; Mw/Mn=1.14 : m&Ml 9^'J7-] 6.0 g 

fx {\-Xj-)V^}\sX}Vfc—)V) VTV*9V 0.3 g 

b'J7i^lx;l*-7A • p-N;l/xyx;l*^- h 0.05g 
h yjc^y— ;irsy o.i g 
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TtrtVy^Un— fU^y^i-JUX.— •fA'T-fe'r— h 28.5 g 

mtW—>J8f&ift'*t:. ffi^M, 33mJ/ foitz. 

cm^T0A8juml,&Scr,^m^~y^mmLfz^r- [02 52] Jtl£0!l3 1 TiafflJ&^J&S I^'X HI 

*°'J (p-tert-:/h^X^>-/p-t Fn^yXfl/y) 

[ Mw 12000 ; Mw/Mn=l . 70 : MMM 2 0 COtf U V- ] 6. 0 g 

b'X )V) i?TYX?> 0.3 g 

MJ7x- • p-N;pxy^;p*^-b 0.05g 

f'jx^y-^riy o.i g 

Tntruy^Ur?— /l^y^f-Ax— f-^T-fe-r— h 28.5 g 

±mmf&fr^f&&u*jxhmmM%m*<'>x9mMi tm tfz. o.is^mL&sroDOFii+o.i-c&o. z.<n 
afcy^^-yjgjstffofc. f«g*. ffi^s, 32mj/ u^xhmasm±m^Mrct>^. 

J#RWC*D, 0.16jumL&SI4|«Rffi3frtr3&»-5fc. I&fe&flH Ufc. 

(p-tert-rb^-^^^^-^^r^X^lxy/p-b Fn^yXfl/y) 
[Mw 17500; Mw/Mn=1.20] 6.0 g 

t'X (i/'?W^3cz/)\/X)Vft—)V) VTV°*9V 0.3 g 

h'j7i-;W;i/^A' hU^/ktn^xx;^*— h o.05g 
h'jx^y— ;kTSy 0.1 g 

rob'l/y/ijn- /l/ty^f^x- f^T-fef— h 28.5 g 

±jB»&& > S>J8.& l/yXhfilSftJl^tafWl fcH [02 54] Jt«SSi^3 3-57 

MltZ^f-ymfcZft-ifz. *tf>!6£„ K^M34mJ/cra Jt«tfD4£j, ft5 4^6 4<a#*lJ^»£jilt&I^*.Xhffl 

*r0.20jumL&S*j»«Uft: (m\%mm t>K O.IS deft***!* U **S9fc«2 QfclPHKfcL-Ct*- 

jumL&SlijfflRSfli*, iWP^MajeHlttttlB^ ^TBtftefr^fc. fHBlSS**6 5^6 7K^f, a 
J4T*ofc. 5 4 
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it 












[Mw 12000; Mw/Mn =1.70] 


6.0 


g 






0.2 


g 




33 


tr* (p- wi^^;*/i^-/tx) ^ry^^y 


0.1 


g 








0.1 


g 








28.5 


g 




it 


>KD (p-l-^n h^>^ h^v^^l^/p-^ Kn^f l/V 








p-tert- 7/ h ^r^;^^;vt^^f Ui^) 








M 


[Mw 20000; Mw/Mn =1.12 : M^M 9 p ] 


6.0 


s 


34 


If" ^ ( n ^ ^ y'/V^ /lot? ^/V) i?T*J*&>' 


0.2 


g 








0.1 


g 








0.1 


g 








2S.5 


g 




Jt 


aKy (p-1-^ h^v"^ h^fl/y/p-t Kn^f L^y) 










[Mw 17500; Mw/Mn =1.18] 


6.0 


g 






0.2 


g 




35 




0.1 






V;^f;ur? >- o.i B 












2S.7 


s 
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PL 


JJ (p -1 r nr v ^ h?yArk ^/ p- 1: h PTy^Tt^/ / 




m 


X^-V^) [Mwl8000;Mw/Mn=1.85:^it^j3©^U^— ] 6.0 


g 


M 






36 


v//^f^7^y 0.1 g 






fs^^lszsf y /Ui/^^/Uoi— 14,7 






^ y ^^/u^y > ^i^— ^yvrir-T — h i4.o g 




J± 






m 


p-tert- ^h^->X^-V>") 




m 


[Mw 18000] Mw/Mn=1.90 : $SStM 1 (DtH D ] 6.0 


g 


37 


r JJ J — j\s*A.j\sTi\— vA * h 1J ^//K^rn .> y ^ y^/un^^-.* p u.o g 






y yy n-^sf y/P 1 / -y-jvr ^ y u.i g 






vat: y y y ]) ~ J\y^t J > ^r/i^^C' — -TJyf TZ^r — p U.I g 




it; 


/p; JJ (p - 1 - rc h v v _ a ^/ p - t: hD^y^Tl^// 




m 


p-tert-^ Y^^y^U^) 




m 


[Mw 18200; Mw/Mn =1.11 ; tlitM 4 ©tK U ^ — ] 4.0 


g 


38 


^Kl-I (p-l-^c H3rv^ r^Xf ky/p-t Kn^Xf ^y) 






[Mw 17500; Mw/Mn =1.18] 2.0 






hy^ (hy^tr^^^/v) -s-hyr^y 1.1 g 






r-fe hr ^ k o.5 g 






hy^;-/yr?y o.i g 






/a hf v^^U ;v^J ^■/vTir-x— h 2Y.5 g 
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Jt 


tf?]J (p-l-x h^r">x h^-v'Xf l^y/p-t Kn^f L-^/ 


/ 


t* 


p-tert -^ y^r^^^Ul/) [Mw 18000; Mw/Mn=l .90] 


4.5 gjKy (p-1- 


m 






39 


p-tert— ^ h^i^^V^) 






[Mw 9200' Mw/Mn=1.30 : §£itM 2 1 CDtf? y ~— ] 


1.5 g 




v^^.^/p-p- h y/i^/nft^s? a * p- h;v^;x.x/w^— h 


0.3 g 




try Vzs 


0.2 g 






28.5 g 


Jt 






p-tert- 3? h^v-^f ky) [Mw 18000; Mw/Mn=1.90] 


4.5 g 


en 


tf?y (p-l-^ h^v^ ^->x^u;x/p-t Kn^Xf t/y/ 


40 


p-tert— 7" [Mw 9200; Mw/Mn=l,30] 


1.5 g 




tr* (lj-^^^/^^vu^yv^^/v) ^r^^y 


0.2 g 




(p. wi^^^a-^^/v-) ^ry^^y 


0.1 g 






0.1 g 






28.5 g 














[Mw 18500; Mw/Mn =1.18 : ^i|r#rj S OOjK y ] 


6.0 g 


41 




0.2 g 




1,2,3- mi (^^yx/^^/^^v) ^^if^ 


0.1 g h y-n-^A- 




r^y o.i g 








2S.7 g 
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[02581^58 



Jt 








t* 


[Mw 17500; Mw/Mn a. 18] 


3.5 


g 


m 


>Ky (p-1-^ h^V— n-^tuK^V^^U-^/p-t KtJ^-V^^V^) 




42 


[Mw 18000; Mw/Mn =1.18 : 3&i£0t] 1 7 U ] 


2.5 


g 




h- y y^^yy-xyy?^ ijr a . h y 'yjv-jm ^ ^ >--,xyw^— 


0.2 g 








0.1 g 










It 


^ Q y (p-1-^ h^ry^ K^^^r L-y/p-t Ka^f U^/ 






t* 


p-tert— ^ h^rV^^V^) 






0] 


[Mw 9200; Mw/Mn -1.30 : ffigftl 2 1 cD?Ky -v— ] 


3.5 


g 


43 


^y (p-l-^ h^rV^ h^V^f U-^/p-fc Ko^f l/^/ 
















[Mw 20000; Mw/Mn =1.12] 


2.0 












[Mw 18500; Mw/Mn =1.18 : JtjWfl 1 6CDzKU^ — ] 


1.5 


g 




tr* (v^ ^-^/v^/v*h— /» ^/y^y 


0.3 g 






i^^^yy-p- h y yyyVytf^^ A - y^— ^yy^p^y ^ y 










0.15 g 








0.1 g 






/u fvy^l ^—/U^ J £ -r/v^c— ^/vTir^— h 28.0 g 






Jt 


tf?y (p-l-^n b^rv^ h U">Vp- 1 Kn^>^f 








p-tert-^ h^W^V-y) [Mw 18200; Mw/Mn =1.11] 


2.5 g 












44 


p-tert— ^ h^V^yy^^yy^^v^^U^) 








[Mw 20000; Mw/Mn =1.12] 


2.0 


g 




tf?y (p-l-^c h^v-n-^ti^v^^-u^/p-t: Ktr^yo^vy) 






[Mw 18000; Mw/Mn=l 18] 


1.5 


g 






0.3 g 






v^^n^/y-p- h U/y-^.yy/h^'y A ■ y^^^/y^t?^^ # y 








Xyy^-^— h 


0.06 g 






yy^ 7 1 vvvy ^yyT ^ y 


0.1 g 






y°u tf y >.r y - — y y x-ty T -te h i 


*8.6 g 
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[02 60] m 6 



PL 






m 


p-tert -^h^-V^V^) [Mw 18000; Mw/Mn=l. 90] 4.5 g 




M 






45 


p-tert— 3? h^r^f V-y) [Mw 9200; Mw/Mn=1.30] 1.5 g 




trx tJ^^-v/^/v/h^/v) ^ry^^y 0.3 g 












Xyytf^ — h 0.1 g 






hy-n-^wr^ o.i g 






■/n fcf vy^y 3— ^*ey vvWir^- }- 2S.G g 






>^y (p-l-oa h^f-^f ky/p-t Kn^v^^U^/p-tert 




$k 


h^y-^^Vy) [Mw 18200; Mw/Mn a. 11] 4.0 


g 


fl] 






46 


[Mw 1 7500; Mw/Mn=l . 18] 2 .0 


g 




fx (^P^^rv'/WM^) 0.3 g 






v^^^^/l-p- h • h y ^/^tj>^>- 






X/y^ — h 0.05 g 






^^n^VyP^fyPr^y 0.1 g 






/n tf v>-^y =i— ju^J ^^/vm— 'T'/vr-fe-^— h 2Y.5 g 




I 


J* 


tf?y (p-l-^ h^r^x h^riyx^l^/p-t Kp l^/ p-tert 






— Z? h^rv-Xf Uy) [Mw 185:00; Mw/Mn =1.11] 4.0 


g 








47 


[Mw 1 7500; Mw/Mn^l . 18] 2 .0 


g 




trx (v^ tJ^^v/v-^/y/h^/v) yry^^y 0.3 g 






tfx (p4;^y^;^^) ^ry>^y 0.1 g 






Ml-n-t^W^y 0.1 g 






/a y-y-^y ;yey ^ ^/u^— jryyTi?-^— h 2Y.5 g 




Jt 


;Jx°y (p-l-x h ^ h ^y ^ f Uy/p - h Ku ^yX^Uy/p-tert- 






^vy) [Mw 18900; Mw/Mn=l.ll] 4.0 gtf?y (p-loc^v^h 




^y^fvy/p-t K^^riyx^u^) 




48 


[Mw 17500; Mw/Mn=l.lS] 2.0 


s 




tfx (v^ n^^V/wvyxft^/y) ^r^^^ 0.3 g 






]- y T^^kXyyjte^ A ■ h U ^ ^ y^/v^^^ ^ 0.1 g 






v 5 n ^ ^f- >vy y 5*vyr ^ y o .1 g 






tf yy^y =i— a^/^^vv;*.'— vvKTi?^- f- 28.6 g 
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it 


(p-1-^ h^rv^ F^yxf uy/p-t Ku^y^f 


yy/p-tert 




m 


^ h^y^yy^ .^yy^y^^vy) 








[Mw 20000; Mw/Mn=l l^:ijff[J 9 CD^? P -] 


6.0 


g 


49 


tfx ^^^-yya^yy^^yy) ^ry'^y 


0.2 g 






h y 7x^ybX;l/^- r> a * h U yyy^n > ^ y_*yy*J^ 


— h 0.05 g 








0.1 g 








28,6 g 




Jt 


(p-i-x h^yx u-y/p-t Kp^y^f 


yy) 






[Mw 17500; Mw/Mn=1.18] 


4.G 


S 


m 


?KU (p-tert-^ h^y^yy^^yy^^y^y^yyyp-t KtJ^-y- 




GO 


Xfvy) [Mw 1 7500; Mw/Mn=l .20] 


1.6 


g 






0.3 g 






h y-n-^r^y 


0,1 g 






tfyyy^y n --yy^y y ^-yy^- f;V7i?f " - b 


23.7 g 




it 


*Ky (p-l-^c h^y^ ^y^f uy/p-t Ko ^y^f 


y yy p-tert- 




i£ 


^ KyXfL-y) [Mw 18200; Mw/Mn=l.ll] 


6.0 


g 






0.3 g 




51 




0.2 a 








0.1 g 






tT vyy^y ^ • -yp^e y y ^-yy^— fvyTir^— h 


2S.6 g 





[0262] * 62 



Jfc 








ft 


[Mw 17500; Mw/Mn=1.18] 


4.B 


g 


M 


?Ky (p-tert-:/ h^y^yy/-K— v^^y^f yy/ P .K Ko^y 




52 


y) [Mw 17500; Mw/Mn=1.20] 


l.B 


£ 










yyytf^^- h 


0.3 g 






y^yy* 1 ^^yyy^fvyT^ y 


0.1 g 






_/n tfy yyy ^^e; ^^yy:r.— ^wr-fe^— h 


2S.6 g 




Jt 








m 


[Mw 17500; Mw/Mn=1.18] 


6.0 




m 




0.3 g 




53 


Y y -ii -^^/vr y 


0.1 g 






^y^fy^ty^M^J [IfTJRpT.] 


0.1 g 






/o y y yyy yy^ey ^^yy^c.— rvvr-feT^- h 


28,0 g 
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Jt 


TtfV (p-l-cc h^v^ h^rV-X^l^^/p-t: Ka^rV^f v^/ 














[Mw 17500; Mw/Mn =1.50 : »5i*1J 26 U ^— ] 




6.0 g 


w 




0.3 


g 


54 




0.1 


S 






0.1 


g 






28.G 


g 


Jt 


sKy (p-i-^c h^r->-^ h^y^i^^Vp-t Kn^v^f vy/ 












«fi! 


[Mw 17500; MwMn=1.50] 


4.0 g 












[Mw 17500; MwMn=1.18] 


2.0 g 




tf* (lji-v^^^/urc^vx/^^/L-) *?r^?^ 


O.S 


g 


55 




0.1 


s 






0.1 


g 






28, G 


g 



H64 



Jt 


sKy (p-1-^ N^riX^ h^V^t^/p-t Ka^rV^f vy/ 


















K 


[Mw 17500; Mw/Mn =1.50] 




4.0 


s 














[Mw 17500; Mw/Mn =1.18] 




2.0 


g 


M 


h 13 A-*A-3fr— £A • f- y ^/p^-rr^ ^i^/VaMi — J- 


0.3 


g 




56 




0.1 


s 








0.1 


s 






■/d tfu-^^y 2^^; ^f/^-T/>rtf^ h 28.6 


g 




Jt 


(p-l-^c KtJ^-v^t^V^/ 




















[Mw 17500; Mw/Mn =1 .50] 




4.0 


g 














[Mw 17500; MwMn=1.18] 




2.0 


g 


M 




0.2 


g 




57 




0.1 


S 








0.1 


s 








0.1 


g 






■/Ptrwy^!3 ^^ykrc— vs^r-fe^— h 28.6 


g 
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Jt 






DOF 




mm 


m 


mJ/ cm 




(0.18 m m L&S) 






M 












33 


5 3 


0,24 Mm L&b 






f±q 4f7 


34 


4 8 


0.18^ m L&S 


± 0.1m m 






35 


3 3 


0.18jlhq L&S 


± 0.1 ;j.m 






36 


5 


0.20m m L&S 









37 


2 8 


0,18 m m L&S 


± O u m 




* H 


38 


?, 6 


0.20m m L&S 







^ a 


39 


9. 2 


0.18m m L&S 


± 0.2 Mm 






40 


3 3 


0.18m m L&S 


± 0.2 Mm 






41 


9. 5 


0,18m m L&S 


± O }i m 






42 


« 1 


0.18m m L&S 


± 0.2 Mm 






43 


3 1 


0,16 Mm L&S 


± 0.3 Mm 






44 


3 2 


0,16 Mm L&S 


± 0.3 Mm 




* & 


45 


2 8 


0 16 Mm L&S 


± 0.3 Mm 






46 


?, 4 


0,18 m m L&S 


± 0.2 Mm 




* a 


47 


5> S 


0.18m m L&S 


± 0.2 Mm 




* & 


48 


2 1 


0.18m m L&S 


± 0.2 Mm 
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DOF 






& 
ffl 


mJ/cm 






(0.18 am L&S) 






49 


3 2 


0,18/im 


L&S 


+ 


0.2 m 




& 




50 


3 8 


0 ,18/i m 


L&S 


± 


0.2 m tn 








51 


2 7 


0,16/im 


L&S 


+ 


0.3 m 








52 


2 8 


0 ,18// m 


L&S 


± 


0.1 m m 




-f 




53 


1 4 


0 18 m 


L&S 


+ 


0.1 ju m 








54 


3 2 


0.16/* m 


L&S 


± 


0.1 m m 








55 


2 9 


0.16/i m 


L&S 


± 


0.3 m 








£6 


2 5 


0.16// m 


L&S 


± 


0.2 m m 




-f= 




57 


2 7 


0.16/i m 


L&S 


+ 


0.3jw m 
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Jt 
























mJ/cm 








43 


3 1 


0 18 


0.16 


0 15 


44 


3 2 


0 18 


0.16 


0 15 


45 


9 8 


0 18 


0.16 


0 15 


46 


9 4 


0.18 


0.16 


0 15 


47 


2 8 


0.18 


0.18 


0 18 


48 


2 1 


0 18 


0.16 


0 15 


54 


3 2 


0.18 


0.16 


0 15 


56 


9 5 


018 


0.16 


015 



4 6 . kmM4 8&V\tfc«M5 2-5 3<r>Wm^&*m 
[0266] ^6 5 — 6 6Rlfm2—m5^^m^^ 

h K> . E.~0$£ tXO. l&ju m L & S IZtti-h D O F 
[0 267] tfz, itnM 5 3 cr>m.$Lfrh$Lh h 

M&mzmmi4 mmmztmwu gtmrniztx^ 

^?->&i&X'%%:fy~>tz, Wh. HMM5 3c7)ffiffc^ 

[0268] mz^ itmm4 3-4 e&v c itmm4 su 

"9. Delay Timec^ff £ £JfC U£ <T fc^^T* 



[0 26 9] ttz. 



4 8fc£Jfc«Ufc»£'. 



i!W4 9 i: JtRPN 6S.?/Jt«^J 
9 , JBffittt^ DOF, ^^-y^&^'Delay Time^ 

[0270] HJfi^iJ 5 5 Timfcfrtifc&WJX Ml 



[02 6 5] . JtKM2 9 — 31, JtlfctfH 0—4 
1 . Jt«0!l4 7 , JfcRW4 9 &t/JtKM 5 6 - 5 7 O-r 
wv»R*H2t, JtRW 3 2-3 4. ttmM5 0- 
5 50>«§l*J#R£Bl3fc:, Jt« 

W 3 5 , Jt«0!l 3 7 , JtlHH 3 9 &tf JtlSS0!|4 2 fiOJBtt 
^*H4fc, JtK$J3 6. JHRW3 8, JfcKW4 3- j&ffc£MKLfc. 

ijf'J (p-l-xh^i/Xb^x^x/p-b Ho^yXfl/y) 

[Mw 17500; Mw/Mn=1.18] 5.0 g 

jKU (p-l-xh^jyxh^xf-l^/p-b Hn^^-xf-lx-y/ 

p-fb7b Knt5-;^Wf UV) [Mw 18500; Mw/Mn=1.18] 1.0 g 
b'X {\,\- ; J^^-)V^)VX.)V^~)V) i/TYXfy 0.3 g 

p-tert - 7"^;l- 7 x —)V y'7i — ;k-X;l-* X<"7 A ■ 

p-h/lX^X/l-*^— h 0.05g 

Totwy^y 3— /i- o.i g 

yy^P^y;Mf;17Sy 0.1 g 

r-7'fn5? hy 0.5 g 

7*Dfi/y^i;a- /t^y^Ax.— xA-T-fex— h 28.5 g 

?7h*->w*?~ >&mm t l tzwmmmm itm a ±o . 5v m~c$> •* tz . 

Mt,zLX?>?7 h*-JW*?->Bf&£fi'?fz<, [0 27 1 ] mmM<5 6 TlEfflJ&^J&S l^'X MI 

*SS, ffi^MSOmJ/cm^ TO. 18ju m C & H £ ffigi Lfz . fiRft^MM L>t . 

*°>j (p-i-xb^xf^x^y/p-b Hn^-yXf i/y) 

[Mw 17500; Mw/Mn=1.18] 5.0 g 

jK U ( p-1-x h ^x h WV-y/p-t H n * i/Xj- V V/ 

HV7n^yXfI/y) [Mw 18000; Mw/Mn=l. 12] 1.0 g 

b"X {i/9xi^l/)VX}V-*.—)V) i?TY*7> 0.3 g 

y'7x~/l-p-l U/IX^-^A • p-l/|/xyx/l*4-l 0.05g 

7»/fM7-JrylWttl 0.1 g 

yy^nMy/Wf/l/Sy 0.1 g 

r-7fn5? ly l.o g 

7°nb 0 l^y^''j3-;^y^^x-7 u ;l'r-fe7— h 28.5 g 

±IEfflfi!y&>£>j£& hffi^^ffl^THIffiM5 5 fc CD$£$k. S7feM52mJ/cm 2 T-0. 18wmC &H^ft?® L 

mmizLx-zy?? hx-tw^-ywmzfiifz. z tz* ftmhmmxh^tz. ttz. o^^mc&H-eoD 
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[02 72] imm 5 8 TieofflfR*> h f&h V i?X V 

d?y ( p-i-x f yx n Jf- y^f 1/ y/p-h Hn^fyXfi/y) 

[Mw 17500; Mw/Mn=1.18] 5.0 g 
sK >J ( p-1-x J- >-x l- ^ >-X^-I/ >-/ P -h H a * yx=j- V y/p~f V ~> 

hFnh"7~;myXfl/y) [Mw 18500; Mw/Mn=l. 18] 1.0 g 

tx (l.i-i^^x^x/k*— ;k) yrvy ^ y 0.2 g 

t'X (2,4-i/^f-/^y-t3>X;^— )V) i/TY*?> O.lg 

7 7i^7-^y»iiffl 0.1 g 
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